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3SACKGROUND 


We're proud of the background of the W. G. P. organization which started 
over 85 years ago. None of the founders are among us today, but all of 
us here at W. G. P. have been in the paper business for many years. For 
example: The three principals have collectively, been connected with this 
firm for over a century. This long experience and service is undoubtedly 
responsible for the confidence and the continued good will that W. G. P. 
enjoys today. W. G, P. is vitally interested in making additional mill con- 
nections—both for the present and the future. If any part of your out- 


put is available for the domestic or export field, write us at once. 
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Technical Association of the Pulp and 
Paper Industry in War and Peace 


By R. G. Macdonald, Seoretary-Treasurer, Technical Association 


War calls to mind thoughts of munitions, planes, 
tanks, and explosives and the glamour of conflict. 
Behind this is the civilian economy geared up to 
intensive production, first, of the implements of war 
and the materials needed to sustain troops in the field 
and, second, the maintenance of the civilian economy 
to the extent possible when military requirements have 
been fulfilled. 

The pulp and paper industry as a part of the 
service of supply is like most other industries attempt- 
ing to serve both of these functions. The statistics 
relating to its accomplishments have been made known 
in the trade papers and government reports. The 
development of the industry’s products to meet the 
military and civilian needs have also had wide pub- 
licity. The story of the substitution of paper for other 
materials has been the 
report of a great accom- 
plishment. The part 
played by individuals 
who have worked closely 
with the War and Navy 
Departments, the War 
Production Board, the 
Office of Price Adminis- 
tration and other wartime 
services has been exten- 
sive. The various trade 
associations of the indus- 
try have worked long and 
hard to integrate the 
efforts of the individual 
companies to best serve 
the Nation’s needs. 

The Technical Associa- 
tion (TAPPT) like the 
other organizations, was 
called on primarily to ex- 
tend the influence of the 
temporary organizations 
set up by the Givernment 
to accomplish its objec- 
lives, In general, the gov- 
ernment agencies have 
preferred to deal with 
industry committees to 
accomplish limited tasks. 
Although the associations 
in general were not 
called on to perform 
these tasks as entities, 
they were largely the 


Vance W. Epwarpbes 
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medium through which the task groups were organ- 
ized; and they gathered much of the information that 
was needed by these groups. 

TAPPI was one of the few organizations specifi- 
cally requested to do a necessary job. This request 
dealt with its special ability to develop reliable means 
of evaluating paper properties and resulted in the 
establishment of methods for determining the bright- 
ness of pulp and paper and the water vapor perme- 
ability of paper. The latter request was received® 
directly from the Office of the Quartermaster General. 
Requests for the establishment of standard container 
testing methods has resulted in an extensive program 
to attain this end and is successfully in progress. 
The Technical Association’s office has been a clearing 
house for a steady flow of inquiries for technical 

‘ information and for 
technical personnel to 
handle specific problems. 

The demand for the 
Standard Testing Meth- 
ods of the Technical 
Association has resulted 
in the distribution of 
Standard Manuals to a 
very large number of 
posts in the Navy, Quar- 
termaster Corps, Engi- 
neer Corps, Ordnance 
Department, and the 
Army Air Forces. The 
many years and great 
effort of the TAPPI 
testing committees has 
been rewarded in part by 
the recognition by the 
armed services of these 
methods, many of which 
have been specifically 
designated in the mate- 
rials procurement speci- 
fications, an unusual 
practice. It is gratify- 
ing to note that the as- 
sociation was _ ready 
when they needed to 
meet this situation and 
thereby saved the time 
that otherwise would 
have to be used by these 
specification branches of 
the services in formulat- 
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ing them. Emergency methods developed under time 
pressure would be not as reliable as those developed 
over the years by TAPPI under conditions that per- 
mitted checking and revision to arrive at the best 
known methods for determining the physical and 
chemical characteristics of pulp, paper and paper- 
board. 


Development of New Paper Products 


During 1942 and 1943 the association contributed 
greatly toward a full understanding and an inspiration 
on the part of the pulp, paper, paperboard, and con- 
tainer industries relative to the development of new 
paper products. In September 1942 at Boston the 
association anticipated the great container problem 
with its exhibit of papers and paper products. The 
industry was groping at the time and needed this 
meeting and exhibit to point the way to the desired 
objective. At the time the problem dealt with the need 
of creating papers that could replace the metal can, 
rubber, textiles, and other materials. Even though the 
paper products were relatively crude they were 
sensational, particularly the waterproof, the water 
vaporproof, and greaseproof products. Several new 
containers such as those for holding paint were shown 
for the first time. Many of the products on display 
at the exhibit were considered to be remarkable but 
few would have stood up well in the specifications 
brought out within the following year. 

The association was on the job early in assisting 
the Quartermaster. When the association was first 
called upon to assist the Chicago Quartermaster 
Depot, the latter was an extremely small organization, 
quite different from the one that exists today with 
its great organization of technical specialists. The 
problem of packaging to meet severe use conditions 
was just beginning to be realized. The statement of 
the problem itself was just being formulated and 
methods of testing needed to be known. The call by 
the TAPPI Secretary to the leading technical men 
of the paper industry in the packaging products field 
met with unanimous response and the large group 
that met at the Stevens Hotel in Chicago to assist 
Major Hermann was one of the best task groups 
ever brought together in the industry. The results 
have spoken well for themselves. 


GuNNAR W. E. NICHOLSON 
Vice President 


R. G. MAcponaLp 
Secretary-Treasurer 


The Boston meeting was featured by the presence 
of Major Melson of the Chicago Quartermaster Depot 
who further outlined the progress made and the 
problems existing in packaging for overseas shipment. 
It further served as a much needed forum for the 
exchange of information on the part of the mill 
representatives who were engaged in making the new 
paper and paperboard products that were needed. The 
Annual meeting held in New York in February, 1943, 
was a reflection of the great progress being made and 
the presence of Army officers and civilian contractors 
from other branches of the services indicated the 
recognition of the association as the fountainhead 
of knowledge and research on paper problems. The 
exhibit at New York, in which the War Department 
officially participated, was a much larger one than 
that held at Boston and showed the great advance 
that had been made in five months. Here many more 
new types of containers and laminations were shown 
to the public for the first time and the exhibit of the 
Quartermaster was the forerunner of the great Army 
and Navy show to be presented later in the year 
at Chicago. 


An Outstanding Contribution 


The culmination of the industry’s contribution 
to the war effort was the Army and Navy Require- 
ments Conference at the Palmer House in Chicago 
in September, 1943. Here twenty thousand square feet 
of exhibit space was devoted at the expense of the 
Technical Association to an exhibit of all branches of 
the Army Service Forces, the Army Air Forces and 
to the procurement Bureaus of the Navy. Each branch 
of the services was represented by, one or more tech- 
nical specialists who were on hand to explain in great 
detail their packaging problems. The physical aspects 
of the exhibits and motion picture theater were out- 
standingly glamorous and were the production of the 
Exhibits Section of the War Department and the 
Bureau of Supplies and Accounts of the Navy 
Department. ; 

The meeting itself with its great registration 
of more than 4200 members, Army and Navy packag- 
ing contractors was something that will long be 
remembered by those who attended. Starting with 
Naval Station Band and Choir and the radio addresses 
of Rear Admiral Everett G. Morsell and Brigadier 
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These Essential Points in the Papermaking Process 


The BIRD SCREEN is standard throughout the industry. In 
addition to guarding paper quality and uniformity it makes 
possible sustained paper machine operation at maximum speed. 


The JONSSON SCREEN turns out more and cleaner pulp 
with minimum loss of good fibres in the tailings at lowest cost 
per ton. It is the ideal knotter on all grades of pulp, coarse 
screen for groundwood, soda, sulphite or sulphate, fine screen 
for all grades of chemical pulp, bleached or unbleached. 


The BIRD SAVE-ALL keeps good stock from escaping with 
paper machine waste water, returns stock and water for im- 
mediate re-use at lowest net cost. 


BIRD 
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The VICKERY FELT CONDITIONER keeps press felts clean 
and open without mid-week paper machine shut-downs. It 
assures improved paper finish and maximum water removal 
at the presses. 


VICKERY DOCTORS keep papermaking roll surfaces in 
shape to do their best work at all times. They are essential to 
efficient operation of press rolls, wire rolls, breast rolls, dry- 
ers, calender and super-calender rolls. 


st } 


The BIRD CONSISTENCY REGULATOR holds consistency 


to within plus or minus 0.1%, handles stock from less than 1% 
to 12% consistency. It is effective and dependable for regulat- 
ing stock at the paper machine chest, ahead of the Screens, 
ahead of the Jordans, ahead of the knotters. 


MACHINE COMPANY 
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General E. E. MacMorland of the Ordnance Depart- 
ment the program developed by Lt. W. S. Hassler 
continued with the detailed addresses by the repre- 
sentatives of the Navy procurement agencies: 

“Results of Shipping Packages to the South Pacific 
Theater” by Lt. C. S. McNair and P. P. Kennedy 
of the Containers Section of the Bureau of Supplies 
and Accounts. 

“Packaging Materials Required for Preservation” 
by Lt. (j.g.) D. R. Weedon, Jr., Philadelphia Naval 
Aircraft Factory. 

“How to do Business with the Navy” by Lt. (j.g.) 
Robert Faegre. 

“Paper and Container Conservation and Reclama- 
tion” by Frederic G. Barber, Containers Section. 

The Army Program was organized by Major 
Malcolm J. Odell, Army Service Forces and included 
the following presentations : 

“What the Quartermaster Expects from Paper 
Products” by Major Robert R. Melson, Chicago 
Quartermaster Depot. 

“An Analysis of the Application of Paper Products 
to C.W.S. Packaging” by Lt. T. E. Steinmetz, Tech- 
nical Division, Chemical Warfare Service. 

“Marking Army Shipments” by Capt. George 
Wallerschein, Packing and Marking Branch, Office 
of the Chief of Transportation. 

“Requirements of Protective Papers for Ordnance 
Overseas. Packaging” by H. T. Holbrook and A. L. 
Wheton, Office of the Chief of Ordnance. (This ad- 
dress was a presentation of the problems that needed 
to be met in developing noncritical water vaporproof 
barriers, greaseproof wrappers and bag liners.) 

“Problems in the Packaging of Signal Equipment” 
by Lt. W. F. Campbell of the Office of the Chief 
Signal Officer. (This was an analysis of the problems 
confronting the Signal Corps, particularly with the 
cushioning and packaging of délicate radio equipment 
and transmitter tubes, the use of molded pulp con- 
tainers, and the uses of technical consultants of the 
industry in manufacturing plants. ) 

“What Can the Engineers Expect of Paper Packag- 
ing for Overseas Shipment?” by Major John C. 
Babson of the Office of the Chief of Engineers. (The 
subjects covered by Major Babson included insulation 


W. E. Brawn 
Member TAPPI Executive Committee 


O. P. GEPHART 


Member TAP PI Executive Committee 


board, camouflage nets, cement, fireclay, bituminous 
products, surveyors instruments, sensitized papers and 
water-resistant barriers. ) 

“Packaging Medical Supplies for the Army” by 
James D. Studley of the Office of the Surgeon 
General. (This was an analysis of the Medical 


Department packaging problems offering opportunities 
for technical improvement of paper packaging mate- 
rials. ) 

“Packaging Problems of the Army Air Forces” by 
Major Raymond A. Schmidt of the Army Air Forces. 


These presentations were followed by a number 
of sessions in which the Army and Navy requirements 
were thoroughly discussed by representatives of pack- 
aging contractors, paper and container plants and 
officers of the Army and the Navy. The papers 
presented were widely distributed through a very 
large number of trade papers serving all industries. 
Through the medium of this great meeting the packag- 
ing requirements of the armed services were clearly 
and fully interpreted to all having to engage these 
problems. It would be impossible to estimate the 
thousands of man hours, travel miles, and costs 
saved. Subsequent reports by the procurement services 
indicated that this meeting served its purpose well and 
was an outstanding contribution to the war effort. 


Clearing House for Paper Problems 

The association has continued to be a clearing house 
for hundreds of inquiries from Army and Navy and 
civilian sources on specific paper and testing problems. 
At this early date it would probably be improper 
to indicate the nature of many of these inquiries, 
but it has been gratifying to note the versatility 
of the association membership in being able to supply 
experts on all questions asked and their wholehearted 
willingness to assist when called upon to do so, even 
to the extent of attending conferences which involved 
cost and travel time. For this the Technical Asso- 
ciation is indebted to the many companies who sup- 
ported the conference. In considering the Technical 
Association’s value during a crisis such as the war 
it is evident that the great breadth of its members 
interest, coupled with their years of experience and 
technical knowledge, have made it a reservoir of infor- 
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mation ready to meet almost any emergency problem 
with which it might be confronted. 

As in the case of the pulp and paper industry itself 
the association did not find it necessary to reconvert 
its services to meet the problems of war. By continuing 
its normal operations, stepped up with intensity in 
places, it best served the country. It was, in fact, the 
steady year-in-and-year-out continuation of its func- 
tions that made its contributions of value. Some of 
these activities will hereinafter be chronicled. 

Three publications, however, were produced when 
most needed and should be noted. These were Paper 
—The Lifeblood of Civilization, Saving Fourdrinier 
Wires and the TAPPI Bulletin. 


Paper—The Lifeblood of Civilization 


Paper—The Lifeblood of Civilization, an illustrated 
booklet, was prepared and distributed to the extent 
of 100,000 copies as a contribution to the establshment 
of employment stability in the industry. At the time 
it was issued there was a feeling on the part of the 
industry’s employees that they should get into other 
industries. It was not clear to them that the industry 
was essenial to the war effort. Relatively little con- 
sideration was given to their status by the Selective 
Service. High wages in war boom industries were an 
added attraction. The booklet described the over-all 
coverage of the industry as a producer of essential 
civilian and military materials. Later the shortage 
of pulpwood greatly emphasized the essentiality of the 
industry in wartime. 


Saving Fourdrinier Wires 


Saving Fourdrinier Wires, a 21-page monograph, 
was prepared to draw particular attention to one 
of the industry’s major conservation problems. With- 
out wire cloth the paper machines could not operate 
and there was a definite shortage of copper and other 
metals. The best immediate solution of the problem 
was to exercise every known way of extending four- 
drinier wire life. The preliminary text was prepared, 
at the request of the Association, by J. E. Goodwillie 
of the Beloit Iron Works. The text was then carefully 
reviewed by a large number of paper mill superin- 
tendents in the Association and it was discussed 
in great detail by two large regional groups. The 


A. E. BACHMANN 
Member TAPPI Executive Committee 


C. R. SEABORNE 
Member TAPPI Executive Committee ° 


final product was as near perfection as it is possible 
to prepare such a text. About 5000 copies were printed 
and were distributed without charge to the member- 
ship and all companies requesting copies for the use 
of their machine operators. 


The TAPPI Bulletin 


At the TAPPI Convention held in Boston in the 
fall of 1942 a member inquired at one of the general 
sessions how the association proposed to provide 
a medium through which the members might exchange 
information that would coordinate and promote the 
war effort of the industry. As a result of this inquiry 
the Executive Committee established a periodical 
called the TAPPI Bulletin (Devoted to the War 
Effort of the Pulp and Paper Industry). This four-page 
8% by 11 inch publication is issued to the members 
of the Association and others who wish to subscribe, 
on a semimonthly basis. Each issue contains a vital 
feature article, together with sections devoted to new 
products, testing methods, paper and packaging speci- 
fications, current packaging, literature abstracts, 
activities of the technical association and miscellaneous 
items of wartime importance. This publication met 
a real need and has been well received by the industry 
as indicated by the large number of requests for 
additional copies of certain issues and the large 
amount of correspondence that has resulted from 
interest in the items printed. It has been of excep- 
tional value in keeping the industry up to date relative 
to the availability of the hundreds of Army, Navy, 
Federal, and other specifications that have been issued 
during the past few years. 


Association Work Is Continued 


Although members of the association have been 
extremely busy the regular work of the association 
has proceeded with only a minor slowdown in some 
of its branches. The local sections have continued 
to hold meetings on reduced schedule. (In the case 
of the Empire State Section more meetings than usual 
were held due to the establishment of a policy of hold- 
ing frequent meetings in various regions of New 
York. In this way the local groups were able to meet 
frequently because the transportation problem was 
reduced to a minimum). The association has local 
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_.SELECT IT FOR THE JOB 


Today, when it is more important than ever before to keep 
pipe lines flowing at maximum efficiency, too much care cannot.be given 
to selecting the right valve for each job. Before you “draft’’ a valve for 
that all-important line, make sure it is the one you really need. 

Here is the answer to a frequently-asked question on valve selection, 
taken from the files of The Kennedy Valve Manufacturing Co. Other 


problems will be considered in succeeding advertisements 
in this series. 


If you have a valve section problem, write to us. 
As Kennedy makes a complete line of standard gate, 
globe, angle and check valves, you can be sure of 
fee «=receiving unbiased help. For full description of 
‘ P Kennedy valves, pipe fittings and fire hydrants, send 
ior 240-page Kennedy Catalog. 
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sections in New England, the Delaware Valley, New 
York State, Ohio, the Kalamazoo Valley, Wisconsin, 
and on the Pacific Coast. The programs of these 
regional meetings were devoted to the current oper- 
ating and technical problems of the industry. Particu- 
lar attention was given by some of the Sections to the 
most satisfactory ways of reusing old papers to help 
meet the pulp raw materials shortage. 

Several years ago a speaker at a TAPPI meeting, 
Hollis Godfrey of the Engineering Economic Founda- 
tion, stated that “Material wealth is dependent on 
factual wealth and is preceded by it.” In making 
any research investigation the first preliminary job 
is to review the literature on the subject. One of the 
great contributions to the material progress of the 
industry has been the publications of the Technical 
Association. 

Bibliography of Papermaking 

The key to all the literature of the industry is the 
annual Bibliography of Papermaking and United 
States Patents. This valuable annual, clothbound for 
permanence and hard usage is prepared by C. J. West, 
chairman of the TAPPI Committee on Abstracts 
and Bibliography. Through Dr. West’s prodigious 
efforts the pulp and paper industry is the only industry 
in the world that has a complete record of its literature 
since 1900. There is no way of knowing how much 
time and money has been saved by the industry as 
a result of these bibliographies. 


Other TAPPI Literature 

Supplementing the bibliographies are the abstracts 
of these articles prepared by this same committee. 
Formerly these were run periodically in some of the 
trade papers, but in recent years they have appeared 
separately in books issued by the Technical Associa- 
tion. The association has also issued quarterly lists 
of U. S. patents, prepared by Dr. West and appear- 
ing in the TAPPI Section of the Paper Trade 
Journal. These services are of immense value to 
the industry and because of the regularity of their 
availability might be taken for granted like the air 
we breathe and the water we drink. 

No small part of the literature of papermaking are 
the contributions by the association itselfi—the prod- 
ucts of national and local meetings, the committees, 
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the Association surveys, the Monographs, Special Re- 
ports on Manufacturing Problems, Standard Testing 
Methods Manual, Engineering Data Sheets, and mis- 
cellaneous publications not already mentioned. 


Great Forums of Industry 

The annual meeting of the Technical Association 
is one of the great forums of industry. Its program 
is the culmination of the year’s activity. Held each 
year during Paper Week in New York in February 
it brings together the leaders of the industry who 
are interested in the steady advancement of manu- 
facturing technology. In the fall the association 
usually meets in some city other than New York 
where the subjects under consideration are generally 
of regional or other special interests. The product 
of both of these meetings are the papers presented 
and the discussions thereof that appear in Technical 
Association Papers—a clothbound volume of 800 
pages or more. This volume is considered to be the 
annual record of technical progress in the pulp and 
paper industry. Many of the papers contained therein 
are published in the trade journals throughout the 
world. 


Cooperrtion of Paper Trade Journal 


Special mention should be made at this time of the 
cooperation of the Lockwood Trade Journal Com- 
pany with TAPPI. Each week in its Paper Trade 
Journal there appears several papers released by 
the Association, together with news items and in- 
formative notices. Although all of the meeting papers 
presented at the association meetings are not pub- 
lished by the Journal, because of space restrictions, 
it should be noted that many articles appear that are 
not meeting papers. These are original contributions 
received both by the association and the Journal 
throughout the year, standard testing procedures, local 
section papers and other original material. The Lock- 
wood Trade Journal Company assists the association 
in many ways, particularly along publishing lines. 


TAPPI Year Book 


A cumulative summarv of all of the association's 
activities and publications appears annually in the 
association’s Year Book, a volume of more than 
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350 pages. In this book, without fire or fantare, 
appear the cold facts about the association’s accom- 
plishments, a list of the membership and sections 
dealing with the orderly procedure of carrying out the 
many and ramified activities of the organization. 


TAPPI Special Reports 


A series of publications known as the TAPPI 
Special Reports on Manufacturing Problems, has been 
appearing for more than a generation. Their processed 
typography belie their value and importance, or pos- 
sibly emphasize it. About 350 of these documents 
have been issued. They are the results of nearly 
as many surveys on immediate manufacturing prob- 
lems that have confronted members from time to 
time and bring together the opinions and experience 
of members who have been qualified to respond to 
the association’s inquiries. They are the only pub- 
lications of TAPPI that do not automatically go to 
each member, although members may have access to 
them and many are available for purchase at a nominal 
fee. Their distribution is restricted to the corporate 
members — manufacturers and converters of paper 
and to the individuals who have assisted in their 
preparation. This restriction, whether necessary or 
not, has been based on the principle that individuals 
may need this incentive to justify their efforts in 
making responses. Although some of the contribu- 
tions may be of limited value the net result has 
been that the inquirer, at least, has received either 
the needed answer to his problem or a sufficient num- 
ber of leads or ideas to set him on the right trail to 
the answer. 


Over Two Thousand Members 


The aforegoing mention of corporate membership 
possibly needs a brief explanation. The association 
now has in excess of two thousand individual mem- 
bers. Many pulp and paper manufacturers, by 
company membership, use this means of orderly 
contribution to forward the technological progress 
of the industry. The additional revenue obtained 
from this source enables the association to maintain 
a service greater than would be possible if its income 
were limited to that from individuals. It further- 
more inspires the association to greater efforts be- 


A. E. MontTGoMERY 
Member TAPPI Executive Committee 


F. W. BraAtNERD 


Member TAPPI Executive Committee 


cause of the confidence reposed in its affairs by the 
progressive executives representing these companies. 

Many companies that offer products and services 
to the industry constitute another class of member, 
namely sustaining membership. These companies 
have contributed tremendous values to the pulp and 
paper industry through their membership in the asso- 
ciation. In addition to their generous financial support 
they have spent fortunes for the benefit of the industry 
through their applied reseach projects. Their prime 
interest in the. association may be its utilization 
as a market development medium however it has 
been long recognized that their problems in relation 
to the industry have highly technical aspects and con- 
sequently there is a great need not only to report their 
technical findings to the industry’s manufacturing ex- 
ecutives, chemists, and engineers, but also to discuss 
with them the scientific fundamentals involved. This 
has assured the association meetings and committees 
the presence and direct attention of the most highly 
qualified experts that these companies have to offer. 


TAPPI Greatest Contribution 


Probably the greatest contribution that the Tech- 
nical Association has made to the field of pulp and 
paper has been the development of the methods of 
testing and evaluating the properties of pulp, paper and 
paper products and of the raw materials that enter 
into their manufacture. As in the case of most of 
the association’s activities this work goes on from 
year to year without interruption. Even after the 
testing standards have been adopted they are ever- 
lastingly scrutinized for possible flaws or ways of 
improvement. The industry is acquainted with the 
completed results but probably is not acquainted with 
the years of painstaking effort that are represented 
in the development and round robin verification of 
these methods. These efforts, as before mentioned 
have been in part repaid by the recognition of a job 
well done by the specification units of the military 
and other national procurement agencies during the 
present difficult days. 


Text Books on Pulp and Paper 


It is unfortunate that the space limitations of this 
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article makes it inadvisable to report the names of the 
many individuals who have for years contributed 
steadily and generously of their time and effort to 
bring about the many accomplishments of the as- 
sociation in all of its spheres of action. The mem- 
bership of TAPPI is a great composite of ability 
relating to all phases of the industry’s activities. 
When the association was formed in 1915 it was 
found difficult to assemble even one hundred mem- 
bers. Following the first World War the need 
for text books on pulp and paper became evident. 
This need was met through the joint efforts of the 
technical men in the United States and Canada who 
put together the cortents of the now well known 
textbooks in five volumes entitled Manufacture of 
Pulp and Paper (published by the McGraw-Hill Book 
Company) and now distributed to the extent of 
36,000 volumes. 


TAPPI Data Sheets 


In addition to the TAPPI Manual of Standard 
Testing Methods, Specifications and Recommended 
Practices the association has issued another loose-leaf 
perpetuating device known as the TAPPI Data 
Sheets. These have largely been prepared by the 
central office staff of the association, but contributions 
have been received from many sources. These sheets 
show, usually in graphic form, engineering and op- 
erating data of special value. Eventually this ma- 
terial will accumulate to an extent that will justify 
the publication of an Industry Engineering Hand- 
book. The TAPPI effort in this field was preceded 
by a similar project by the Engineering Committee of 
the Technical Section of the Canadian Pulp and 
Paper Association. Both organizations have co- 


operated closely throughout their mutual period of 
existence. 


TAPPI Medal 


A ceremony that has featured some of the national 
meetings of the association has been the presentation 
of the TAPPI Medal to individuals who have made 
outstanding contributions to the technical advance- 
ment of the pulp and paper industry. To receive this 
award is to obtain the greatest honor that the 
industry has to bestow. Twelve individuals have 


K. P. GeoHEGAN 
Member TAPPI Executive Committee 


J. C. Nutrer 


Member TAPPI Executive Committee 


been so recognized after very careful consideration 
by the executive committee of the Technical Associa- 
tion. The standards for making these selections have 
been high and are likely to continue so in order that 
it may continue to have the significance that has been 
established by the awards that have already been 
made. 

The future success of the association as in the 
past will probably not be based on spectacular efforts 
of any kind but rather on the day by day search and 
dissemination of knowledge relating to pulp and 
paper. These facts and principles will continue to 
be the building blocks that will mark the steady ad- 
vancement of the industry. The industry is unique 
in that its product is essentially a sheet that is made 
up of fibers obtained from living plants. The nature 
of these fibers is dependent on a multitude of in- 
fluences controlled by nature. Each plant, whether 
it be a tree or an agricultural species has a life his- 
tory unique to itself and every cell is a product of 
that experience and in going through the processes 
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Biggs Digesters 


Since 1887 BIGGS have been serv- 
ing the Paper Industry throughout the 
world. 

BIGGS Globe, Cylinder and Station- 
ary Digesters are furnished in all sizes 
and are complete with various types 
of drives, linings, etc., to meet operat- 
ing conditions encountered. 

The established record of BIGGS all- 
welded Digesters and pressure vessels 
—a record of 100% performance—is 


conclusive evidence of BIGGS con- 
tinued leadership in the Paper Indus- 
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of pulp and papermaking makes its individuality 
felt, to a limited extent. Mass production tends to 
blend those influences and thereby simplifies the 
problem, but the publications and research findings 
over the years indicate the effort that has been neces- 
sarily made to acquire an increasingly better under- 
standing of the nature of the fibers in suspension and 
eventually in the final product. 


Everlasting Search for Knowledge 


This everlasting search for knowledge is the major 
work of. the technical men of the paper industry 
and TAPPI’s function has been and is to provide 
the agency for interpreting these findings, submitting 
them to scrutiny of other technically trained men 
and finally to publish the facts and to establish the 
underlying principles involved. The transfer of a 
fiber from a plant to a sheet of paper or a paper 
product is the basis of a great industry and like other 
industries many factors are involved which require 
the attention of foresters, pulp makers, papermakers, 
engineers, chemists, physicists, accountants, salesmen, 
and executives of all kinds. 

The problems are great. It is true that paper has 
been made centuries, but time brings demands 
for more papers of highly specific properties. There 
are more than one hundred measurable paper prop- 
erties and these in a wide variety of control will con- 
tinue to challenge the papermaker so that sheets which 
will meet high specific qualifications can be made. 
To attain this end there will need to be an engineer- 
ing approach so that operating procedure can be speci- 
fied in great detail. This will require a constant 
search for the fundamental principles involved. 


Always Have Work to Do 


Because of the recognition of this unfinished prob- 
lem the committees of the Technical Association al- 
ways have work to do. These problems are desig- 
nated as committee projects and about 250 have been 
considered by TAPPI in the relatively few years dur- 
ing which the project system has been in effect. 
These tasks have resulted in standard testing methods, 
operating and engineering codes, meeting papers based 
on cooperative investigations, monographs, data 
sheets, and other publications. 

To obtain these objectives the committees have held 
meetings and open forums, and have promoted re- 
search and investigations. In a number of cases the 
association has appropriated funds to finance limited 
research objectives in colleges and public institutions 
in order to obtain certain information needed by com- 
mittees. In addition no little credit should be given 
to the individual committeemen who have worked 
independently to obtain information for the benefit 
of a committee project. Reams of paper have been 
used by committee men in corresponding with the 
chairmen and others throughout the year about de- 
tails relating to these objectives. Too little recogni- 
tion has gone to the hundreds of TAPPI members 
who have devoted time and effort to the committee 
work of the association. It is evident that their de- 
sire to contribute toward the advancement of knowl- 
edge has been greater than their desire for applause. 
It is hoped and it is very likely that their recognition 
has come from individuals who could do them the 
most good and were appreciative of their display of 
initiative and understanding. The association finds 
many ways to recognize efforts on the part of its 
members but again many have quietly cooperated 


FINANCIAL NEWS 


New York Stock Exchange 
High, Low and Last for Week Ending September 9, 1944 


Low 
A; 2. W. 3% 
Armstrong Cork Co. 

Celotex Corp. 

LONE A Tacs tach ee scbea'hure 
Certain-Teed Products Corp. 
Certain-Teed Products Corp., 

Champion Paper & Fibre Co. ............ 
Champion Paper & Fibre Co., pf. . 
Congoleum Nairn Co. 

Container Corp. of America : 
Continental-Diamond Fibre Co. 
Crown-Zellerbach Co. 

Crown-Zellerbach Co., 

Dixie Cup Co. 

Dixie Cup Co.,—A. 

Flintkote Co. 

Flintkote Co., 

Robert Gair 

Robert Gair, pf. 

International Paper Co. 

International Paper Co., pf. 
Johns-Manville Corp. 

Johns-Manville Corp., pf. 

Kimberly-Clark Corp. 

MacAndrews & Forbes 

MacAndrews & Forbes, pf. 

Masonite Corp. 

MEME MMMM. Bis bo Wieoh 6 06-5 ilebs'0'e' pease adie 
Mead Corp., pf. A—6% 

Mead Corp., pf. B—5’%% 

Nations! Container Corp. .......00s00ce0% 
Paraffine Companies, Inc. 

Paraffine Companies, Inc., pf. 

i ET Aa ana cd ue aa kel oe 6 w sade ae 
ES OROR MM, ssid swe wis cen4 ews oe 
Ruberoid Co. 

og OS re ee ee 
Scott Paper Co., pf. 

Sutherland Paper Co. ... 

Union Bag & Paper Corp. 

United Paperboard Co. ... 

U. S. Gypsum C 

ee ee eee 

West Virginia Pulp & Paper Co. 

West Virginia Pulp & Paper Co., pf. .... 


BONDS 
Abitibi Pulp & Paper Co. 5s ’53 


Celotex Corp. 3%s °55 

Certain-Teed Products Corn. 5'%s ’ tees 

Champion Paper & Fibre Co. 4¥%s ’50 .... 

International Paper Co. 6s °55 

International Paper Co. 5s °47 103% 
Mead Corp. 3%s ’53 as oa 
West Virginia Pulp & Paper Co. 3s ss 


New York Curb Exchange 


High, Low and Last for Week Ending September 9, 1944 
STOCKS 
High Low Last 


Great Northern Paper Co, .........see00 35 34% 34% 
Hummel-Ross Fibre Corp. 8 65% 6% 
SO SR. nses 60.0054 on 0enedes 6% 5% 5% 
i Ch. M6 s6ndasssse sense 
TC civeuse chub esctaensdaunaws 
BONDS 


American Writing Paper Co. 6s ’61 


6 534 6 


101% 100% 100% 


without looking for fee or reward. The industry 
is also indebted to the companies employing many 
of these members for their willingness to allow their 
men to contribute some of the knowledge for the 
general welfare of the industry. 

The association will continue to strive to advance 
the industry and to search for and disseminate knowl- 
edge, and the Year Book and other publications of the 
Technical Association of the Pulp and Paper Industry 
will cumulatively record the progress made as time 
marches on, 


Chicago Salesmen Hold Luncheon 


The Western Division of the Salesmen’s Association 
of the Paper Industry opened its fall season on 
September 11 at the Hotel Sherman, Chicago, when 
the noon luncheon sessions was renewed under the 
supervision of Pat Patterson, Flambeau Paper Com- 
pany, vice president of the division. It is reported 
that the association will schedule open meetings with 
featured speakers at least once a month. 
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Slime-free Pipes 


“ALWAYS OPEN FOR BUSINESS” describes 
A the slime-free pipes in those mills using 
“Lignasan”—the powerful bactericide and fun- 
gicice that controls slime-forming bacteria in 
unbleached sulphite pulp systems. 

When you add “Lignasan” to your pulp, you 
reduce clogging of pipes, screens and rifflers 
... you cut down on the time and labor spent 
on washups and cleanings . . . you safeguard 
stock against bacterial and fungous attacks... 
you protect sugars, starches and adhesives from 
decomposition by bacteria. 

“Lignasan” is extremely effective even in low 
concentrations. Added at the beater in powder 


Du Pont Lig 


form, 3 to 5 ounces per ton of dry fiber usually 
can be relied upon to control slime throughout 
the entire “‘wet” paper-making cycle. Or, “Lig- 
nasan”’ may be bled into the system at any point 
where slime formation tends to be excessive. 
Many mill operators have credited “‘Lignasan” 
with substantial savings. Get the facts today on 
how “Lignasan” can help you curb profit-steal- 
ing slime, cut production costs and keep your 
mill at peak operating efficiency. Write our 
nearest branch officeorE.I.du Pontde Nemours 
& Co. (Inc.), Grasselli Chemicals Department, 
Wilmington 98, Delaware. 
INVEST IN VICTORY—BUY WAR BONDS 


REG. U. S. PAT. OFF. 


BACTERICIDE AND FUNGICIDE 
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Printing Committee Opens Bids for Paper 
For Government Printing Office 


Wasuincton, D. C., 


Newsprint 
No. 1—1,500,000 Ibs., 24x36—64; 
rolls; 19, 24, 36 and 48 ins. wide (3- 
inch fiber cores, weight of cores and 
wrappers shall be included in net 
weight). 
No bids 


Telephone Book News 


No. 2—300,000 Ibs., 24x36—45; 
rolls, 28, 38 and 48 ins. wide (3-inch 
fiber cores). (Weight of cores and 
wrappers shall be included in the net 
weight.) 

Bermingham & Prosser Co. 

Central Ohio Paper Co. 


Machine-Finish Book 


No. 3—200,000 Ibs., 25x38—70; flat, 
cut .22%4x31, 28%4x48; 31%4x45%, 32x 
42 and 42x64 ins. 

Marquette Paper Corp. 

(ceiling price) 
(maximum 600,000 pounds) 7.98c 

No. 4—400,000 Ibs., 25x38—70; flat, 
cut 24x38, 28x38, and 38x48 ins. 

Barton, Duer & Koch Paper Co. 

(total 500 tons for all 
items 4, 5, 7,8 9 and 10) 7.95¢ 

Marquette Paper ‘Corp. 

(ceiling price) 
(Maximum 600,000 pounds) 7.89c 
No. 5—400,000 Ibs., 25x38—70; flat, 


cut 24x38, 28x38, and 38x48 ins, 
Barton, Duer & Koch Paper Co... 
(total 500 tons for all 
items) 4, 5, 7, 8, 9 and 10 7.95c¢ 
Marquette Paper Corp. 
(ceiling price) 
(Maximum 600,000 pounds) pate 
Graham Paper Co. 
No. 7—400,000” ibs., 
rolls, 19 and 38 ins. wide (3-inch fiber 
cores). 
Paper Corp. of U. S. . 7.20c 
Barton, Duer & Kock Paper Co.. 
(500 tons for 4, 5, 


Mudge Paper Co. 
Perkins, Goodwin Co. 
Marquette Paper Corp. 
(ceiling price—maximum 
600,000 pounds) 7.34c 
Frank Parsons Paper Co. 7.5854c 
No. 8—400 000 Ibs., 25x38—70; 
rolls, 19 and 38 ins. wide (3-inch fiber 
cores). 
Paper Corp. of U. S. 
Barton, Duer & Koch Paper Co.. 
(500 tons for 4, 5, 7, 


8, 9 and 10) 7.55¢ 
The Butler Co. 
(300,000 pounds only for 
items 8, 9, and 10) 7.30c 
Mudge Paper Co. 7.09c 
Perkins, Goodwin Co. 7.12¢ 
Marquette Paper Corp. 
(ceiling price, maximum 
600,000 pounds) 7.34c 
Frank Parsons Paper Co. 7.5854c¢ 
No. 9—200,000 Ibs., 25x38—70; 
rolls, 24, 36, and 48 ins. wide (3-inch 
fiber cores). 
Barton, Duer & Koch Paper o 
(500 tons for 4, 5, 7, 
9 and 103 7.55¢ 
No. 10—150,000 Ibs., 25x38—80; 
flat, cut any size, min. width 24 ins., 
max. width 48 ins. 
Butler Co. 
(300,000 pounds for items 
8, 9 and 10) 7.30c 
Central Ohio Paper Co. 7. 
Mudge Paper Co. 


September 11, 1944—Bids 
were received from twenty- seven bidders today by the 
Joint Congressional Committee on Printing for paper 
for the use of the Government Printing Office for the 


Marquette Peper Corp. 
(ceiling price, maximum 
600,000 pounds) 7.60c 
Barton, Duer & Koch Paper Co. 
(500 tons for 4, 5, 7, 8, 9 
and 10) 7.40c 
Butler Co. 


(300,000 Ibs. for 8, 9 and 10) 7.30c 
Central Ohio Paper Co. ........ 7.35¢ 


Machine-Finish Book End Paper 
No. 18—80,000 Ibs. Flat, cut 25x38 
ins.; 160 lbs., the grain to run the 38- 
inch way. 
No bids 
Offset Book 


No. 19—1,500,000 Ibs., 25x38—80; 
flat, cut 29x41, 32x42, 34x44, 38x48, 
39x53, 42x58 and 44x64 ins., the grain 
to run lengthwise of the sheet. 


Paper Corp. of U. S. 
(500, 000 onl y) 8.69c 
North American — & Paper 
100,000 Ibs. cnly) 8.68c 
Central Ohio Paper Co. 
(300,000 Ibs. only for 19 or 20) 8.70c 
No. 20—3,000,000 Ibs., 25x38—100; 
flat, cut 29x41, 32x42, 34x44, 38x48, 
39x53, 42x58 and 44x64 ins., the grain 
to run lengthwise of the sheet. 
Wilcox, alker & Furlong Co... 
(400,000 Ibs. only) 7.56c 
North American Pulp & Paper 
200,000 Ibs. only) 7.80c 
Central Ohio Paper ‘Co. 
(300,000 Ibs. only for 19 or 20) 7.57c 


Antique Book 
No. 22—50,000 Ibs., 25x38—90; flat, 


cut 33x43 and 38x50 ins. 
Mead Sales Co. 


50 Per cent Antique Book 


No. 26—80,000 Ibs., 25x38—80; flat, 
cut 38x48 ins. 
Whitaker Paper Co. 
(40,000 Ibs. Nov. 
40,000 Ibs. Dec.) 14.94c 


Supercalendered Book 
No. 33—200,000 Ibs., 25x38—90; 
flat, cut any size, min. width 24 ins., 
max. width 48 ins. 
R. P. Andrews Paper Co. ...... 7.69¢ 
No. 34—400,000 Ibs., 25x38—90; 
rolls, 28% and 38 ins. wide (3-inch 


fiber cores). 
R. P. Andrews Paper Co. 


Central Ohio Paper Co. 
Mudge Paper Co. .... 


Machine-Coated Book 


No. 37—1,500,000 Ibs., 25x38—90; 
flat, cut 28%x48, 314%4x45%, 32x42, 
35x45, 36x56, 38x48, 39x50 and 44x68 
ins. 

Barton, Duer & Koch Paper Co. 6.47¢ 

No. 38—1,000,000 Ibs., 25x38—100; 
flat, cut any size, min, width 24 ins., 
max. width 48 ins. 

Barton, Duer & Koch Paper Co. .. 7.04c 

No. 39—200,000 Ibs., 25x38—120; 
flat, cut any size, min. width 24 ins., 
max. width 48 ins. 

Barton, Duer & Koch Paper Co. .. 6.55c 


Coated Book 


No. -41—100,000 Ibs., 25x38—140; 
flat, cut 38x48, 39x50, and 41x52 ins., 


three months period beginning October 1. The Com- 
mittee will meet September 18 to consider awards. 
The bids were as follows: 


the grain to run lengthwise of the 


sheet. 
Consolidated Water Power & Pa- 
per Co. 
Kennelly Paper Co., Inc. .. 
Perkins, Goodwin Co. 
(50,000 Ibs. only in 
any one month) 9.15c 


Dull Coated Book 


No. .42—50,000 Ibs., 25x38—140; 
flat, cut 28x41 ins., the grain to run 
lengthwise of the sheet. 

No bids 

Ground Wood Mimeograph 

No. 44—2,000,000 Ibs., No. 36; flat, 
cut 32%4.x42, and 38x48 ins., grain 
as ordered. 

Meade Sales Co. 

(600, 000 Ibs 5.80c 
Marquette Paper Corp. 
(400,000 Ibs. 5.75¢ 
Old Dominion Paper Co. 
5.7988c 


(400,000 Ibs, 
(400,000 Ibs, only) 5.8944c 


Chemical Wood Mimeographed, 
White and Colored 
No. 45—1,000,000 Ibs., white, No. 
36; flat, cut 32%4x42% and 38x48™% 
ins. ; the grain to run as ordered. 


Whitaker Paper Co. 
(400,000 Ibs. only) 7.17c 
Eastern Corp. 


(bid limited to 325 tons 
month on all items) 8.63c 
R. P. Andrews: Paper Co. 
(500,000 Ibs. only) 7.24c 


No. 46—100,000 Ibs., blue, buff, 
green, pink and yellow, No. 36; flat, 
cut 32%4x42% and 38x48% ins., the 
grain as ordered. Min. order, one 
color, 10,000 Ibs. 


Cauthorne Paper Co. 
25 Per Cent Mimeograph 


No. 47—100,000 Ibs., No. 36; flat, 
cut 32%4x42%; 34x44, and 38x48™% 
ins.; the grain to run as ordered. 

Aetna Paper Co. 9.56¢ 

Old Dominion Paper Co. 


Blue U S M O Safety Writing 
No. 48—250,000 Ibs., No. 32; rolls, 


22 ins. wide, 24 ins. in diameter (3- 


inch fiber cores). 
R. P. Andrews Paper Co. 


Ground Wood Writing, White and 
Colored 


No. 51—1,000,000 Ibs. white, No. 
36; flat, cut any size, min. width 28 
ins., max. width 48 ins. 

Milleraft Paper Co. 

(200,000 lbs. only) 6.40¢ 


Frank Parsons Paper Co. 
(400,000 Ibs. only) 6.40c 


Chemical Wood Writing, White and 
Colored 
No. 55—2,000,000 Ibs., white, No. 


32; flat, cut any size, min. width 21 
ins., max. width 48 ins. 
Whitaker Paper Co. 
(maximum 800,000 Ibs. 
one or all lots) 7.69 
Barton, Duer & Koch Paper Co... 
(total 250 tons for all items) e 80c 
Marquette Paper Corp. 85c 


(Continued on page 121) 
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FARREL PAPER MILL MACHINERY 


ROLLS: Chilled Iron, Dry Sand, Meehanite, 
Alloy Iron, Steel, Chromium Plated 


FOR: Calender Stacks 
Board Calenders 
Super Calenders 
Glassine Calenders 
Friction Rolls 
Breaker Rolls 
Smoothing Rolls 
Coating Rolls 
Creping Rolls 
Plater Rolls 
Cutting Rolls 
Paraffining and Waxing Rolls 
Saturating Rolls 
Silicating Rolls 
Miscellaneous Special Purposes 


CALENDERS: Paper and Board 

GRINDING MACHINES: Roll 

CALIPERS: Roll 

GEARS, CUT: Spur, Single and Double Heli- 
cal (Farrel-Sykes Continuous 
Tooth Type) 

SPEED REDUCING GEAR UNITS 

SPEED INCREASING GEAR UNITS 

FLEXIBLE COUPLINGS 


September 14, 1944 


FOR PAPER MACHINE DRIVES 


This oe shows part of an installation of Farrel gear 


reduction units and Gearflex couplings, driving two 234” machines 
in a southern kraft paper plant. The twelve drives on each machine 
range in size from 30 HP single reduction to 275 HP double reduction, 
transmitting motor power and reducing motor speeds to the RPM 
required for suction and smoothing presses, dryers, couches, calenders 
and reels. 


The gears in these units are the well-known Farrel-Sykes design, in 
which the two helices meet to form continuous teeth, instead of being 
separated by a center groove, as is the case with some gears. The 
meeting place of the two helices is called the backbone, because it 
provides extra strength and higher load-carrying capacity in small space. 
This is only one of the advantageous features of Farrel gear units. 
Precision generated gear teeth, accurately machined shafts properly 
mounted in roller bearings, and heavy section cases that hold rotatin 
elements in precise alignment, assure maximum efficiency, and smoot 
quiet operation under all service conditions. 


For the complete story of Farrel gear units send for a copy of 80-page 
illustrated catalog No. 438. No cost, no obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. © BUFFALO, N. Y. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles 





Paper Production for July 


The following data cover all known mills and 
represent a continuation of the monthly statistics 
initiated in “Facts for Industry,” series 24-2-1. For 
annual data and a description of the statistics, “Facts 
for Industry,” series 24-1-2 should be consulted. All 
inquiries concerning these data should be addressed 
to the Bureau of Census, Washington 25, D. C. 


Type of paper 
All types 

Newsprint 
Groundwood papers 

Printing 

Specialties 
Book papers 

General printing 

Converting papers 


Other book papers.... 


Fine papers 
Writing papers 
Cover and text 
Reproduction 
Bristols* 

Thin papers 
Other fine papers 

Wrapping papers 
Bag papers 
Glassine 
Greaseproof 


Vegetable parchment . 2 


Converting papers 
Wrapping papers 
Multi-wall sack papers 


Special industrial papers . . 


Sanitary papers 
Tissue papers 
Absorbent papers 
Building papers 
Paperboard 
ontainer board 
Folding boxboard 
Set-up boxboard 
Cardboard 
Building board 
Miscellaneous other 
board 
Tube stock .« 


1944 
July June! 


1,460,686 
61,109 
44,959 
19,014 
25,945 

120,927 
85,998 
34,757 

172 
79,709 
60,665 
3,365 
4,284 
6,332 
4,958 
105 

163,140 

31,054 
6,836 
2,526 
2,669 
65,084 
54,971 
33,291 


22,7275 


69,075 

12,558 

7,323 

73,999 

771,869 

372,996 

157,530 179,659 
57,530 67,499 
4,688 5,987 
86,734 88,938 


1,883 56,790 
32,423 34,995 


July 
1943 


1,393,578 
68,590 
45,647 
13,861 
31,876 

130,249 
92,2598 
37,439 

551 
82,450 
63,162% 
4,820 
2,824 
7,483* 
4,080 
81 
160,581 
46,027 
6,939 
2,365 
2,786 
47,7583 5 
54,706* ® 
27,481 
14,270 
61,658 
13,784 
7,778 
73,867 

707,213 

330,323 

168,844 
68,924 

4,767 
87,965 


46,390 
26,978 


1Revised. j 

2Includes a small quantity of paper not classified by type. 

8’Data revised to conform with certain changes in paper and paper. 
board classifications which became effective beginning January 1944, 
For figures covering other months of 1943, see “Facts for Industry,” 
Series 24-2-5, Table 2. 

‘Includes Government Postal Card Stock. : 

‘Includes a small quantity of Special Industrial Papers having a 
basic weight of less than 100 pounds. Such paper was classified as 
Wrapping Paper prior to January 1944. 


Henley Paper Co. Incorporates 


The Secretary of State for North Carolina has 
issued a certificate of incorporation to the Henley 
Paper Company of Charlotte. The company was 
granted a charter to operate a business for the purpose 
of selling and distributing paper and any and all 
products incident thereto. The new business has an ~ 
authorized capital stock of $100,000, subscribed stock 
$300 by A. B. Henley, Macy T. Henley and Owen 
Reese, all of High Point. The new corporation will 
carry on the business formerly conducted under the 
style of the Parker Paper Company with headquarters 
at High Point, N. C. 


Appoints Traffic Committee 
[FROM OUR REGULAR CORRESPONDENT] 

Boston, Mass., September 11, 1944 — Samuel L. 
Ginsburg, president of the New England Paper Mer- 
chants Association, Inc., has appointed the following 
members to serve on the Traffic Committee: 

Paul A. McGreenery, Carter Rice & Co., Corpora- 
tion, chairman; John F. Blackman, D. F. Munroe 
Company ; Charles A. Burrell, Stone & Forsyth Com- 
pany; Philipp Richardson, Storrs & Bement Com- 
pany, and Edward H. Little, John Carter & Co., Inc. 


We’re in it for the duration 


SINCE 1828 


Continuously We Have Served The Paper Industry. 


Since War || was declared we have used all our manufactur- 
ing facilities, and done our small part to help build our fight- 


ing machine for war. 


At the same time we have been planning for peacetime 
equipment and improvements NOW! 


We have some of our machines available 
to produce new machinery for civilian 
products. 


Paper Bag Machines 


Paper Machines 


Paper Cutters 


Can be built with a PDIA Priority rating, 


THE SMITH & WINCHESTES 


MANUPACTURING COMPANY 


PLANT AND OFFICES AT SOUTH WINDHAM, CONNECTICUT 
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E. I. S. Chipper Knives 
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Buys Pomona Pump Firm 


Fairbanks, Morse & Co. have purchased the Po- 
mona Pump Company, a division of Joshua Hendy 
Iron Works in a $4,000,000 transaction. 

Announcements of the sale were made simultane- 
ously in Chicago by R. H. Morse, Jr., general sales 
manager of Fairbanks-Morse, and in Sunnyvale, Cal. 
by Charles E. Moore, president of the Joshua Hendy 
Company. The sale was effective as of September 2. 

All physical assets, patents and trade-marks of the 
Pomona and Westco pump lines were included in the 
transaction. The Pomona firm has plants in Pomona, 
Cal. and St. Louis, and has been doing approximately 
7 to 8 million dollars worth of business annually. 
With acquisition of this line, Fairbanks-Morse 
becomes the world’s largest manufacturer of turbine 
pumps. 

No changes in personnel are contemplated and, 
according to Morse, Arnold G. Brown, general sales 
manager of the Pomona company, becomes assistant 
manager of the Fairbanks-Morse Pump Division 
in charge of Pomona and Westco products. Distri- 
bution and sales will continue under Brown’s 
direction. 

In announcing the purchase, Morse said: “Fair- 
banks, Morse & Co., recognizes its responsibility to 
serve distPibutors and dealers. Towards that end 
plans already have been made to increase manufac- 
turing facilities at the earliest opportunity.” 

The Pomona open impeller turbine pumps of the 
water-lubricated type have a highly successful record 
in irrigating, industrial and municipal services. The 
Westco line is manufactured largely for industrial 
and home water system uses. 

Morse pointed out that acquisition of the Pomona 


company will augment the Fairbanks-Morse line 
of pumps, and that this is an addition to the 


Fairbanks-Morse pumps now being manufactured. 

Hereafter the Pomona pumps will be known as 
Fairbanks- Morse- Pomona, and Fairbanks - Morse- 
Westco line. 


Currencies Will Affect Paper Cases 


A long series of cases involving the conversion of 
foreign currencies in the computation of duties on 
imported papers will be affected by a decision of the 
United States Court of Customs and Patent Appeals, 
according to Warren B. Bullock, manager of the 
Import Committee of the American Paper Industry. 
The case in which the decision was rendered involved 
woolen fabrics from England, but the principle 
affects shipments of groundwood papers from Canada, 
papeteries from England as well as other papers. In 
computing duties, Customs officials have used the 
official Pound sterling, or the Canadian dollar, and 
not the so-called “free” pound or dollar. The importer 
in the woolen case claimed that the “free” pound 
should have been the basis, thereby reducing the duty 
paid. The Court in its decision held that the instruc- 
tions of the Secretary of the Treasury to use the 
official value of the pound was not subject to judicial 
inquiry. 


L. C. Barkley To Be Manager 


Littleton C. Barkley, manager of the New York 
Office of the Manhattan Rubber Manufacturing Divi- 
sion of Raybestos-Manhattan, Inc., has been appointed 
sales manager of the Manhattan Mechanical Rubber 
Goods Sales Department. Mr. Barkley’s appointment 
was announced by Harry E. Smith, general manager 
of the Manhattan Rubber Manufacturing Division. 
For the present his office will be located at 120 
Broadway, New York City. . 
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your breaker must be replaced, there 

Fs is no time to lose in deciding what to do. 

You may be thinking “breaker” or you may 

be thinking ‘‘hydrapulper.’’ To assist you in the 

matter we make a step by step comparison of 

the two units. The data that follows is based 
on 125 ton system. 


WIRES ARE CUT 

4 ENTE BALE 

(800° -1 800% 
THROWN IN. 


necessary. No storage space 
around pulper is necessary. 


DALE HAS WIRES CUT AND LAID BACK, BALE FED By 
WAND TO PREVENT PiVGGING.” 7 


g 


HYDRAPULPER 


g 
BREAKER 


* Power savings per ton will 

of course vary according to the 

mill layout. As a rule, however, 

it is substantial enough to war- 

rant a full investigation on your 

part and a request that your 

mill be surveyed by our engi- 

neers to ascertain whether you 

actually need a Hydrapulper. 

. Ask for a copy of “Theory and 

BREAKER — 2.78 UP /ton Practice of Dilts-Cowles Hydra- 

SAVINGS — {.11 H.R. /TON pulper” by Edward Root and 
R. F. Vokes. 
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A WELL ENGINEERED INSTALLATION AT 


S. D. WARREN COMPANY, MANUFACTURERS OF QUALITY 
PRINTING PAPERS, CUMBERLAND MILLS, MAINE 
ASSISTED BY A WARREN PUMP. 


Paper Mills place a premium on reliability and performance. 
At Cumberland Mills the plant hydraulic elevator pump 
has a dual drive turbine and synchronous motor. 


The turbine driver is used to regulate heat balance and to 
supply process steam. Pump requirements are thus served 
with by-product power. The synchronous motor generates 
when the steam demand exceeds the pump load and oper- 
ates as a motor when the demand is less. Pump power 
costs are reduced to a minimum. 


In addition to building pumps for every paper mill service, 
Warren cooperates with plant engineers in working out 


WARREN 


money-saving installations. 


\\ na 


WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS 


Many Orders Unfillable 


INDIANAPOLIS, Ind., Septembre 11, 
1944 — Little change was seen last 
week in the general paper picture. 
Civilian demand continued to be large 
with many orders unfillable. This 
situation is expected to continue for 
some time to come, at least until after 
the first of the year. Many executives 
here believe that with Germany out 
of the war by the end of the year, 
there will be some easing of the gen- 
eral situation. 

Print paper, of course, is in good 
demand, but the publishers generally 


are scaling down their paper eizes and 
are refusing advertising that ordin- 
arily would be gratefully accepted. 
Papers in the smaller communities 
are particularly hard hit, it is re- 
ported. 


A good demand for building paper 
and roofing has developed this fall 
and it is believed that building re- 
strictions will have been removed to 
a large extent by the first of the year. 
If so, there is an immense volume of 
new construction planned for next 
year. At present stocks in the hands 
of jobbers seem quite ample to care 


for the demand. Prices are strong, 

Tissues moved well last week, even 
though some cleaning tissues are 
scarce. The summer specialty de- 
mand continued fair last week, but 
it will slump rapidly from now on. 

Box factories here are working to 
the limit of their productive capacity 
and manpower. A big backlog of 
orders is on file and some of them 
likely never will be filled. Executives 
believe that they will be able to aug- 
ment their plant forces when Ger- 
many is whipped and the army begins 
discharging soldiers. The factories 
were hard hit by selective service and 
the larger money being paid by the 
numerous war industries in the city, 

Mill demand for all grades of 
waste paper continued heavy last 
week. American Legion posts of this 
county are planning a paper collection 
campaign for September 24, when 
250 trucks will collect paper through- 
out the county and a goal of 1,500 
tons has been set. 


No Paper Made in Nicaragua 


There is no local production of 
paper in Nicaragua and any develop- 
ment of such an industry in the post- 
war period is unlikely, says a report 
recently received at the Department 
of Commerce. 

Although consumption of paper in 
Nicaragua has advanced steadily dur- 
ing the past few years, a major 
portion of the increase can be attrib- 
uted to temporal factors such as 
generally better business conditions, 
establishment of additional govern- 
ment offices and agencies, work on 
the Inter-American Highway, which 
necessitates a large personnel force 
in Managua (headquarters for Hon- 
duras and Nicaragua) and increased 
circulation of locally printed news- 
papers, books and magazines. 


No Pulp Made in Venezuela 


Paper manufacturing activity in 
Venezuela is entirely dependent on 
foreign sources of raw materials as 
there are no pulp producing mills in 
the country, according to a report to 
the Department of Commerce. In- 
vestigations have been made to deter- 
mine the feasibility of installing such 
a plant but scattered forest resources 
are so isolated from transportation 
facilities and the market for the types 
of pulp which such a plant could 
produce is so limited that prospects 
so far are not encouraging. 

Paper manufactures are confined 
to wrapping paper, paper bags for 
cement, et cetera, and small quantities 
of container board for packaging 
bottles. 
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Reduces Quotas of Light 
Newsprint 


The War Production Board last 
week reduced consumption quotas of 
30-pound newsprint for newspapers. 

In order to equalize the usage of 
print paper lighter than 32 pounds, 
Newspaper Limitation Order L-240 
was amended to require a reduction 
of 624% of the tonnage of all such 
newsprint ordered after July 1, 1944, 
officials of the WPB Printing and 
Publishing Division said. This pro- 
vision eliminates the yardage advan- 
tage gained by users of 30-pound 
newsprint. 

Procedure in the adjustment of 
light-weight paper consumption 
quotas requires that : , 

Beginning July 1, 1944, if a pub- 
lisher orders print paper lighter than 
32-pound basis weight, his consump- 
tion quota for the current calendar 
quarter shall be reduced proportion- 
ally as follows: First, determine the 
percentage by which 32-pound paper 
exceeds such lighter paper in weight. 
Second, multiply the tonnage of 
lighter paper so ordered by this per- 
centage. Third, subtract the result 
from the publisher’s consumption 
quota. For example, if a publisher 
has a consumption quota of 200 tons 
and orders 100 tons of 30-pound 
basis weight paper, his consumption 
quota shall be reduced by 6% tons, 
since 32-pound paper is 634% 
heavier than 30-pound paper. 

Another amendment to the news- 
paper order provides permission to 
borrow sufficient newsprint tonnage 
from the first quarter of 1945 to take 
care of the fourteenth Sunday issue 
in the fourth quarter of 1944. It was 
explained that as there are 14 Sun- 
days in the fourth quarter of 1944, 
but only 12 Sundays in the first quar- 
ter of 1945, the permitted borrowing 
of tonnage evens up consumption. 

Other amendments peg the con- 
sumption of paper by special types 
of newspapers and small newspapers, 
WPB officials said. 

Beginning October 1, 1944, the 
quarterly consumption of newsprint 
by special types of newspapers and 
newspapers using less than 25 tons 
per quarter is frozen at the average 
quarterly consumption in the first 
three quarters of 1944, or the con- 
sumption in the corresponding calen- 
dar quarter of 1943, whichever is the 
greater. The exception providing for 
additional tonnage to cover copies for 
sale to the armed services personnel 
has been pegged at the level of con- 
sumption during the first three quar- 
ters of 1944 or the corresponding 
calender quarter of 1943, whichever 
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In Paper Impregnation, Adhesion and 


Coating Problems, 


Resin Emulsions 


Today Offer You New Characteristics 


and Formulation Possibilities. 


Tailor-Made Compositions To Suit 
Your Needs. What Is Your Problem? 


HOME OFFICES AND LABORATORIES: 


NEWARK, N. J. 


is greater. 

Free - distribution newspapers in 
existence in 1941 will continue under 
Schedule II of the Commercial Print- 
ing Order L-241, even though they 
may have changed to a partial or 
fully net paid basis, Printing and 
Publishing. Division officials explain- 
ed. 

A provision that print paper 
shipped by water need not be added 
to or included in a publisher’s inven- 
tory until it is actually delivered to 
him is covered in another amendment 
effective today. 

Publishers of small newspapers 
may use 1% tons of print paper per 


MONROVIA, CALIF. 


CHICAGO, ILL. 


weekly issue during any calendar 
quarter under the amended order. 
This means that any such publisher, 
whether or not he used any paper in 
a previous period, may use 1% tons 
per quarter for a weekly issue, 214 
tons for a semi-weekly issue, or 714 
tons for a newspaper issued six times 
a week. 

A further amendment to Order 
L-240 permits newspaper publishers 
to fill their monthly delivery quotas, 
irrespective of the amount of print 
paper in inventories, provided they 
do not exceed the present allowable 
inventory ceiling on December 31, 
1944. 





STICKLE DRAINAGE AND CONTROL 


UNIFORM DRYING 


with Proper Moisture Content 


@ Uniform drying with Stickle 
Equipment means control so positive 
and so accurate that moisture con- 
tent can be held within a variation 
of one-half of one per cent. 

Stickle Control combines the ten- 
sion principle of regulating steam 
valves with Stickle 
Thermal Control. In 
operation, after control 
is adjusted for the de- 
sired moisture content, 
Stickle Thermal Control 
maintains the moisture 
content at the desired 
point by its action in re- 
tarding or accelerating 
the steam flow as the 
sheet may become too 
dry or too wet. 


In other words, when 
variation in weight, free 
or slow stock, affects ten- 


f 


Control automatically eases the sit- 
uation by retarding momentarily, the 
natural action of tension control, 
which allows the thin or thick section 
in the sheet to pass across the roll 
at the weighted moisture content. 
However, should the sheet continue 
on the lighter or heavier 
side, tension control and 
thermal control act to- 
gether and either retard 
or increase the steam flow 
as the drying conditions 
may demand. 

Results are: (1) Stabil- 
ization of steam flow re- 
sulting in a more uniform 
product. (2) Elimination 
of manual control to 
greatest possible degree. 
(3) Steam saving by 
checking over-heating of 


Stickle Visible Micro 
Adjustable Orifice. Sup- 
plied with or without 
indicating thermometer. 


driers. (4) A better dried 
and a better quality 
sheet. 


sion control, resulting in 
a sheet either too dry or 
too wet, Stickle Thermal 


This is one of many advantages that has made Stickle Drainage and Control System the 
choice of the paper industry. Among other advantages afforded by the complete Stickle 
System are: Stabilized Steam Flow; Close Control of Moisture Content; Correct Drainage 
at all pressures: Visible Operation of each syphon; Improved Quality of product; Econ- 
omy of Steam—greater tonnage in ratio to steam used; Increased Boiler Capacity: 
Reduced Fuel Costs: and Higher Production Capacity—increased speed of machines. 


applying the lacquer by a hot-spray 
method. ; 

The results obtained by using each 
method were cumulative when two 
or more were used at the same time, 
The greatest increase in solids con- 
tent is possible only when two or 
more methods are used. 

Four nitrocelluloses of standard 
types well known to the trade were 
used in the tests. 

Percentage increase in solids con- 
tent ranged as high as 114% in one 
instance. This was accomplished 
through a combination of the four 
methods of increasing the solids con- 
tent. 
| Nitrocellulose lacquers have been 
widely used for many years because 
of properties such as rapid drying 
to a hard film without the necessity 
fof baking, good resistance to tem- 
perature change, hardness which 
jmakes lacquers resistant to scuffing 
and printing, ease of finishing, and 
formation of pleasing and weather- 
resistant films. 

The new methods of increasing the 
solids content are expected to fur- 
ther enhance the value of using nitro- 
cellulose lacquers in industries such 
as automobile and furniture. This 
new development may also become 
important in the coating of cloth and 
paper. 


| Eire’s Paper Consumption 


Annual consumption of paper in 
Eire is reportedly 65,000 tons, of 
which a little more than 1/5 is pro- 
duced locally, according to a report 


BTEAM SPECIALTIES COMPANT 


INDIANAPOLIS, 


Zeee VALLEY AVENUE «© 


FOR 40 YEARS REDUCING STEAM COSTS IN PAPER MILLS 


Lacquer Cost Reduced 


An important reduction in the cost 
of lacquer applications has been made 
in Hercules Powder Company labora- 
tories, according to a paper given by 
William Koch, before the Division 
of Paint, Varnish, and Plastics 
Chemistry at the meeting of the 
American Chemical Society in New 
York City, September 14. 

The reduction in cost is obtained 
through a saving in solvent and a 
reduction in the number of finishing 
coats required without sacrificing the 


to the Department of Commerce. By 
various ingenious devices, for in- 
stance, utilizing straw, local paper 
manufacture has been increased by 
about 12%. 

In pre-war years, Eire imported 
approximately 53,000 tons of paper, 
but at present only 10,000 tons are 
imported. Limited quantities of this 
product have been obtained from 
‘Canada and Sweden, but war-time 
shipping difficulties have curtailed 
the amounts that can be imported. 


INDIANA 


recognized high-quality performances 
of nitro-cellulose lacquers. 

The saving in solvent and the re- 
duction in the number of finishing 4 


Doubles Paper Output 


Productive capacity of Argentina’s 


coats is a result of using nitrocellu- 
lose lacquers of increased solids con-” 
tent at spraying viscosity, according 
to Mr. Koch’s report. 


paper industry has been more than 
doubled since 1939 and mills are now 
equipped to supply roughly two- 


' thirds of the country’s requirements, 


Data were presented which demon- says a report to the Department of 
strated that the solids content in Commerce. 
nitrocellulose lacquers can be in- ; The only mass-produced items 
creased by using lower-viscosity type which Argentina must still import on 
nitrocelluloses and larger proportions a large. scale are newsprint, heavy 
of nonoxidizing alkyd resins with wrapping paper for cement and 
either a more active solvent or by similar types of bags, and book paper. 
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TRADITIONALLY PREFERRED FOR PREC 


ISION PRINTING PRODUCTION 


% 


The great Northwest was won by pioneers fortified by courage, conviction and 
intelligent effort. These essential characteristics are also found in business organi- 
zations that have long pioneered in the unending quest for perfection of products. 
Many years have passed since The Northwest Paper Company, at its origin, embarked 
upon such a course. This period has been marked by mileposts of achievement in 
serving the Nation’s paper users. Our creed to “serve best with the best” is assurance 
to you that Northwest Papers will continue to be America’s greatest paper values. 
Buy more War Bonds to hasten V- Day 


a 
nF. * : 
victory Hg PAPERS 


THE NORTHWEST PAPER COMPANY .: CLOQUET, MINNESOTA 
September 14, 1944 
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.COMING EVENTS IN PAPER INDUSTRY 


a Enctanp Section. Technical Association of the Pulp and Paper 
Third Friday of each month at the Roger Smith Hotel, 


Heese Mass. 
ware VaLLry Section. Association of the Pulp and 


Ind aa Friday of —— month at the Engineers Club, 


Philadelphia, 
Laxe States eatin: Technical Association of the Pul ay and pon ad 
justry—Second Tuesday 


of each month at the Conway 


ane Veer Szcrion. Technical Association of the Pulp and 
Thursday of each month at the Park, dasteieen 


Cuicaco oe Parer Grour—First Monday of each month 
except July and August at Chicago, Ill. 


IMPRESSIVE RECORD MADE BY 
TECHNICAL ASSOCIATION 

The Technical Association of the Pulp and Paper 
Industry for the first time in its history of over 
a quarter of a century will not hold its annual fall 
meeting this year. Normally the recreational feature 
is emphasized at this meeting, whereas at the annual 
meeting in February an educational program more 
especially is carried out. During the past several 
years, however, the fall meeting has assumed such 
serious importance that this step was taken reluctantly 
and only after it had been ascertained that it met with 
the approval of a great majority of the membership. 
The omission of the meeting is, of course, in accord 
with the feeling of the Government that meetings 
of associations not absolutely necessary to the conduct 
of the war should be abandoned. 

The Paper TRADE JoURNAL, which has been in the 
habit of covering the annual fall meeting at consider- 
able length in special issues which it believes have 
been really valuable contribution to the literature 
of the industry, was reluctant to omit this issue this 
fall and it has, therefore, arranged this current issue 
which it hopes will serve as an acceptable substitute. 

As the Technical Association is conducted with little 
regard to publicizing its activities, this number and 
this time seem opportune to print rather fully the 
record of what the organization has been doing in 
times of peace to promote the development of the 
technical side of pulp and paper making and in times 
of war to promote the winning of the peace by 
cooperating with the Government in supplying its 
pulp, paper and paperboard requirements. 

This record of the Technical Association of the 
Pulp and Paper Industry is an impressive one. Few 
of the great industries are served as well and none 
are served better from the technical side than TAPPI 
serves the paper industry. 

An outstanding illustration of this fact is the 
Bibliography of Paper Making which has been pre- 
pared annually for a long number of years by Dr. 
Clarence J. West, chairman of the Abstracts and 
Bibliography Committee of the Technical Association 
and editor at the Institute of Paper Chemistry, 


Appleton, Wis. This is an index of the technical 
literature on the manufacture of pulp and paper from 
the trade and technical journals printed in this and 
foreign countries extending back to 1900. Not even 
the great steel industry has such a complete record 
of its technical literature. Provided with author and 
subject indexes, making any article that has been 
printed anywhere in the wortd easy to find, the great 
value of this work is, of course, obvious, 

Named among the principal objects of the Technical 
Association when it was founded was the production 
and distribution of technical literature. At that time 
the production of such literature was pathetically 
meager as any one may observe by consulting the 
paper publications of that time. In fact, the technical 
men of that period seemingly suffered so greatly from 
writer’s cramp or, at any rate, from a disinclination 
to put their thoughts in printed form, that most of the 
technical matter printed in the American paper trade 
journals was -usually translated from the Swedish, 
French or German paper publications. In fact, it was 
a difficult matter when the PaPper TRADE JOURNAL 
became the organ of the Technical Association to 
obtain sufficient original matter domestically produced 
to fill the technical section in the Journal. Under the 
influence of the association, conditions gradually 
changed until now in normal years some 600 or 700 
pages of matter are printed eeanad in the technical 
section. 


A helpful influence in promuiine the production 
of technical literature has been the publication of 
Technical Association Papers, issued each fall by the 
association. The current issue now in press is the 
twenty-seventh series and will make an impressive 


volume of 836 pages. As the subtitle of the book 
states it is a record of the technical developments 
in the pulp and paper and related industries for the 
year. 

Space, unfortunately, does not permit of additional 
references here to the outstanding accomplishments 
of the Technical Association, but they are told in the 
leading article in this issue and furnish a list of 
which the association may well be proud. 

The Technical Association of the Pulp and Paper 
Industry has been fortunate in the men it has selected 
as officers. They have usually been men of high 
caliber who have applied themselves diligently to 
promoting the best interests of the association. 

The association has been especially fortunate in 
securing capable men to fill the important office of 
secretary-treasurer. This statement is sufficiently sub- 
stantiated by the fact that the association in its long 
life has been served by only three secretary-treasurers. 

All the older members of the association pleasantly 
remember the late Thomas J. Keenan who served 
as secretary of the association from its organization 
in 1915 until 1921. 

William G. MacNaughton succeeded to the office 
in 1921 under the presidency of George E. Williamson 
and the year in which the Paper TRADE JOURNAL 
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became connected with the association. M-. Mac- 
Naughton did a commendable job and, when he 
resigned in 1927 to reenter the engineering fieid 
of the industry, his departure was greatly regretted. 

R. G. Macdonald became secretary in 1927 under 
the presidency of E. C. Tucker. He has, therefore, 
served the association in this important office for 
sixteen years during which time the association has 
constantly prospered and gained in size, in influence 
and in prestige. It was undoubtedly due to his 
peculiar fitness and unusual qualifications for his 
position that the Army and Navy were influenced 
to turn to TAPPI as a trustworthy and efficient 
cooperator in solving their many, varied and impor- 
tant war time problems regarding paper. Mr. Mac- 
donald has done a splendid job. 

TAPPI now has over two thousand individual 
members and in addition several hundred members 
are carried on its roster under the category of 
corporate and sustaining members. This remarkable 
membership attests to the high regard in which the 
association is held not only in this country but 
throughout the world wherever the making of pulp 
and paper is an important industry. 

The Technical Association of the Pulp and Paper 
Industry is in a sound position in every respect. 
It is intelligently and efficiently directed and it will 
continue to serve the pulp and paper industry even 
more effectively and satisfactorily during the critical 
post-war period, which is rapidly approaching, than 
it has in the past. 


Production Ratio Report* 


(Production as per cent of six-day capacity) 
COMPARATIVE WEEKLY SUMMARIES 


Current Weeks—1944 Corresponding Weeks—1943 


August 12 
August 19 
August 26 
September 


August 14 
August 21 
August 28 
September 4 


COMPARATIVE MONTHLY SUMMARIES ¥ 
ear 


Year Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Avg. 
1943 = 87.2 88.9 89.5 88.7 91.4 84.8 84.3 91.0 88.3 89.6 89.6 82.0 87.8 
1944 89.6 89.6 89.2 88.8 $9.7 92.6 81.7 92.5 


COMPARATIVE YEARLY SUMMARIES 


1937 1938 1939 1940 1941 1942 1943 1944 
86.9 69.0 78.9 86.7 94.2 93.2 88.2 89.6 
79.8 71.5 83.4 85.6 97.4 90.4 87.8 


*Based on tonnage reported to American Paper and Pulp Association. 
Does not include mills reporting to National Paperboard Association, 
except in isolated cases where both paper and paperboard are produced 
and separate tonnage figures are not readily available. Does not include 
mills producing newsprint exclusively. 


Year to Date 
Year Average 


PAPERBOARD OPERATING RATIOSt 


Year 
Year Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Avg. 
1938 
1939 
1940 
1941 
1942 
1943 
1944 


Week ending July 29, 1944—96 


Week ending Aug. 5, 1944—96 
Week ending Aug. 12, 1944—96 


1944—95 
26, 1944—96 
2; 1944—97 


tPer cents of operation based on “Inch-Hours” reported to the 
National Paperboard Assn. 


Week ending Aug. 
Week ending Aug. 
Week ending Sep. 


Goes With Penn Paper & Stock Co. 


Charles M. Mead has become associated with the 
Penn Paper and Stock Company, 910 Brown street, 
Philadelphia 23, Pa. Mr. Mead began his new duties 
August 1, 1944. 


RESULTS TRY WITCO’S NO. 11 


WITCO CARBON BLACK NO. 11 is a dustless, 


cleaner carbon black that disperses readily and 


evenly to impart a deep, rich tone to your black 


Kavir 


papers. It is more economical... 
gives finer, more uniform results 
and may be placed directly in the 
beater without removal from the 
bag. Avail yourself of this oppor- 
tunity to improve and reduce the 
cost of your black papers. Write for 


samples today. 
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Witrco CHEMICAL ComMPANY 


MANUFACTURERS AND EXPORTERS 
[Formerly Wishnick-Tumpeer, Ine.] 
295 MADISON AVENUE, NEW YORK 17, NEW YORK + Boston + Chicago + Detroit + Cleveland « Akron + London 


September 14, 1944 





PAREZ Is New Name for Cyanamid’s 
Well-Known Wet Strength Paper Resins 


Bringing lasting wet strength quali- 
ties to paper has proven to be one 
of Cyanamid’s most important and 
timely contributions to wartime in- 
dustrial development. The “‘secret”’ 
...a special type of resin bonds paper 
pulp fibers together in such a way 
that they resist separation when ex- 
posed to water on aqueous material. 


Most of the developments in the 
use of PAREZ have been accelerated 
and absorbed by military consider- 
ations. These many and varied war- 
proven uses will, with peace, serve 
as the basis for the development of 
new paper product applications for 
civilian goods in which wet strength 
qualities will provide sales appeal 
advantages. Listed here are some of 
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DISTRICT OFFICES: Boston, Massachusetts; Philadelphia, Pennsylvania; Balfimore, Maryland ; Charlotte, 
North Carolina ; Cleveland, Ohio; Chicago, Illinois; Kalamazoo, Michigan; Detroit, Michigan ; St. Lovis, 
Mo.; Azusa, Cal.; Seattle, Wash. + In Canada: Dillons Chemical Company, Ltd., Montreaf and Toronto 


the applications for wet strength 

qualities in paper: 

Grocery and Shopping Bags 

Multiwall Shipping Bags for Heavy 
Duty : 

Cartons and Carton Liners 

Liners for Crates and Barrels (plain 
and laminated) 

Moist-Product Containers (frozen 
foods, potatoes) 

Shipping Labels and Tags 


“‘Wet-Scuff” Resistant Boxes and 


Bags 
Maps and Blueprint Papers 
Photographs 
Direct Process Prints 
Towels, Facial Tissues and Hand- 
kerchiefs 


The trade-mark 

PAREz has been chos- 
en to designate all syn- 
thetic resins offered to the 
Paper Industry by the 
American Cyanamid & 
Chemical Corporation. 
This family of products in- 
cludes our well-known wet 
strength resin derived from 
melamine. This same resin 
is now known as PAREz 607. 


Hanging Papers 

Twisting Papers 

Inner & outer plies only of paper 
board for use under moist con- 
ditions 

Papers for dry use where maximum 
fold is required 

Thin papers where good sizing is 
difficult 

Wipers replacing rags 

Outdoor Advertising 

Papers exhibiting minimum dimen- 
sional change with humidity vari- 
ations. 


American Cyanamid & Chemical Corporation 


{A Unit of American Cyanamid Company) 
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Study of the Dissipation of the Frictional 
Heat in the Mechanical Process’ 


By J. C. Jaeger! and J. L. Somerville? 


Abstract 


A theoretical study has been made of the tempera- 
tures reached at the grinding surfaces in the mechani- 
cal pulping process and of the distribution of the 
heat developed by grinding between the wood and the 
stone. An exact solution of the general problem is 
obtained, by mathematical analysis, for a simplified 
model, and this is used to justify a simpler mathe- 
matical treatment which gives approximately the 
cyclic changes of temperature of any point on the 
grinding surface of the stone during a complete revo- 
lution. This treatment takes into consideration the 
effects of (1) conduction of heat into the wood, (2) 
cooling of the stone by the top shower and stock in 
the pit and (3) water carried into the grinding areas 
by the grooves in the stone surface. It is found that 
the working temperature reached by the stone, under 
normal steady operating conditions, is higher than 
the temperature of the stock in the pit. Observation 
of the difference enables an estimate to be made of 
the cooling effect at the grinding interface. It is con- 
cluded that water is always present at the interface 
as a liquid film between the surfaces. The tempera- 
ture of the surfaces under normal and abnormal 
operating conditions is discussed, as well as the cycli- 
cal fluctuation of the temperature of the stone at the 
surface and at shallow depths. 


In the study of the production of pulp by the 
mechanical process, one of the most important funda- 
mental results is that obtained by Edwards, Jones, 
Potter, and Johnston (1) who found that the fric- 
tional heat developed at the interface between pulp- 
stone and wood is nearly the full equivalent of the 
energy used in driving the stone and that a very small 
amount of energy is absorbed in forming new sur- 
faces when fibers are separated from the wood. The 
work described in the present paper continues from 
this point by examining quantitatively the process of 
dissipation and absorption of the heat developed at 
the grinding surface. 

At the place where grinding is being done, between 
the wood and the revolving stone, the lands left by 
the burr pattern on the stone are in intimate contact 
with the wood surface and one can expect that heat 


“This paper is a special contribution to the TAPPI Number of the 
Paper Trade Journal. 

‘Lecturer in Mathematics, University of Tasmania. 

Member TAPPI; Chief Chemist, Australian Newsprint Mills 
Pty, Ltd., Boyer, Tasmania. 
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will tend to flow into the stone. At the same time 
heat will tend to flow into the wood and heat will 
also be absorbed by the water and fiber which is 
carried round by the stone underneath the wood being 
ground. One has, therefore, to study the mechanism 
of the transfer of heat between the various elements 
of this system and of the flow of heat from its source 
at the grinding surface towards the stock in the 
grinder pit. 

The problem outlined above is a difficult one, both 
because very few quantities are observable, and be- 
cause the amount and effect of the water carried round 
with the stone are unknown. The known facts and 
observable quantities are as follows: (1) almost the 
whole of the energy supplied to the grinder appears 
as heat in the stock in the grinder pit; (2) the tem- 
perature of this stock is determined by measurement 
of the splash from the stone; this may be taken to be 
the surface temperature of the stone when leaving 
the stock in the pit; (3) the amount of heat removed 
in the top shower can be determined since the rate 
of flow of water in the shower and its average tem- 
peratures when entering the shower and leaving the 
stone can be measured; (4) the average temperature 
of the stone can be measured. 


1. Grinder System 


The calculations made below are based upon the 
performance of a “Great Northern” grinder using 
natural stones and grinding eucalyptus wood (E. 
regnans). The radius of the stone is taken as 79 cm. 
and its length as 137 cm. The power absorbed by the 
stone is 1000 kw. and it revolves at 238 r.p.m. The 
thermal constants taken are those for natural sand- 
stone given by usual reference books. They are: con- 
ductivity, K = 0.005, specific heat, c = 0.18, density, 
¢ = 2.2, diffusivity, K = K/&c = 0.013. Units are 
c.g.s. and degrees C throughout. 

The system taken for the grinder is that shown 
diagrammatically in Fig. 1. AB and DE are the two 
pockets, FG the region where the stone dips into the 
stock, and CD. the region in which the top shower 
water is in contact with the stone. 

The general problem is so complicated that to make 
the role of heat conduction in the stone clear and to 
justify the elementary approximate treatment given 
in sections 3 and 5 we first neglect grooving of the 
stone, water carried round with the stone, and con- 
duction of heat through the wood. For this case the 
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problem can be solved exactly and the exact solution 
is discussed in section 2. In section 3 a simple ap- 
* proximate treatment of the same idealized problem 
is given and the results of this are found to agree 
so well with those of the exact theory of section 2 
that we are justified in extending the approximate 
theory in an attempt to discuss the effect of water 
carried round with the stone; this is done in section 
5. The effect of conduction of heat in the wood is 
examined briefly in section 4. 


2. The Exact Solution For A Simple Model 


The simple model first considered is that of a 
rotating cylinder on to which wood is pressed uni- 
formly in the pockets AB and DE so that heat is 
generated at a uniform rate of Q calories per unit 
time per unit area over these regions; in the regions 
BC, EF, GA the loss of heat from the surface of the 
stone is small and will be taken to be zero; finally in 
the regions CD and FG where the surface of the stone 
is in contact with the top shower or with the stock in 
the pit its temperature will be approximately constant. 
We can now see qualitatively the way in which the 
temperature of a point on the stone varies; as it 
moves over the wood in the pocket AB its tempera- 
ture will rise, because of the supply of frictional heat ; 
in the region BC there is no loss of heat from the 
surface and the temperature of the point will fall by 
conduction of heat into the interior of the stone ; when 
the point enters the top shower CD the temperature 
of the point will drop rapidly and then be kept ap- 
proximately constant; in the second pocket DE the 
temperature will rise again because of heating by 
friction; in EF it will fall by conduction of heat into 
the interior of the stone; in the pit FG it will be 
approximately constant; and so on, the process re- 
peating cyclically. When the stone is warming up, 
some heat is used in raising its temperature, but when 
it has attained its working temperature a steady state 
will be reached and the surface temperature will 
oscillate in the way described above about the mean 
temperature of the stone. The form of these tem- 
perature oscillations can be calculated exactly from 
the data of Fig, 1, provided the ratio between the 
amounts of heat extracted in the top shower and in 
the stock in the pit is known: this exact calculation 
(6) is difficult and the results alone will be given here 
for comparison with those of the approximate method 
to be described in section 3. The curves of Fig. 2 
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Diagram of Grinder System 
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show these oscillations of temperature tor the case in 
which % of the total heat is removed in CD and % 
in FG; Curve I represents the surface temperature 
and curve II that at a depth of 0.5 mm. below the 
surface. In both cases V/Q, where V is the tempera- 
ture variation of the point from the mean tempera- 
ture of the stone, and Q is the number of calories 
generated per unit time per unit area in the pockets, 
is plotted against angular distance round the stone 
from the point A. V/Q, it is to be noted, is a measure 
of temperature variation also. 


The following conclusions are to be drawn from 
the curves of Fig. 2: (1) these temperature fluctua- 
tions are extremely shallow, (2) the temperature 
maxima inside the stone are displaced in phase rela- 
tive to those on the surface because of the time taken 
for heat to be propagated inwards, (3) the tempera- 
tures on the surface and the temperatures inside the 
stone oscillate about the same mean value, namely 
the working temperature of the stone, (4) the tem- 
perature at G on curve I is the recorded stock tem- 
perature in the pit and it is seen that this is con- 
siderably below the working temperature of the stone: 
similarly the maximum temperature attained is con- 
siderably above the working temperature of the stone. 


3. Approximate Solution of the Problem of 
Section 2 


We now give a simple approximate method which 
leads to values of the surface temperature which 
agree very well with those of Fig. 2. Consider any 
point on the stone: then, with the values given above, 
it spends the following time in one revolution in 
each of the different regions: 

AB BC CD DE EF_ FG GA 

0.028 0.021 0.021 0.028 0.0455 0.063 0.0455 seconds 
We now neglect conduction of heat sideways, i.e. we 
suppose the temperature at the point to be that of a 
long rod, perpendicular to the surface, with insulated 
sides and with its end in the surface of the stone. 
Then if we start at zero time with the rod at zero 
temperature and its end at A, the end is in the region 
AB for 0.028 seconds and during this time heat is 
supplied at the end at the rate Q calories per unit 
time per unit area. At time t = 0.028 seconds the 
end of the rod reaches the region BC and is insulated. 
A formula for the temperature at the end of the rod 
under these conditions is given in (1) of the Ap- 
pendix. From t = 0.049 to t = 0.070, when the rod 
is in the top shower, heat is extracted from it in such 
a way that the end of the rod is kept at approximately 
constant temperature, and that the total quantity of 
heat extracted in his region is a known fraction, in 
this case taken to be % as in section 2, of the total 
heat supplied in the region AB. The solution for the 
temperature at the end of the rod under these con- 
ditions is given in (2) of the Appendix, and must 
be superposed on the preceding one starting at t = 
0.049. At t = 0.070 the point enters the second pocket 
DE, and starting at this time another solution of type 
1 must be superposed. Finally at t = 0.1435, when the 
point enters the pit, another solution of type 2 must 
be superposed to extract 3/2 of the heat supplied per 
pocket. The final result is shown in Fig. 3, V/Q 
being plotted against angle, where V is the tempera- 
ture at the end of the rod. This process if continued 
indefinitely would give a periodic curve like that 0! 
Fig. 2, that is the ordinates of the curve at the be- 
ginning and end would be equal; however, it will be 
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seen that the departure of the curve of Fig. 3 from 
its mean value (the dotted line in Fig, 3) agrees very 
well with the curve of Fig. 2 and accordingly we 
may take the oscillations about its mean of a curve 
obtained as in Fig. 3 as representing with sufficient 
accuracy for our purpose the steady state oscillations 
of the surface temperature about the working tem- 
perature of the stone. 


4. The Effect of Conduction of Heat In the Wood 


In the treatments of sections 2 and 3 it has been 
assumed that the wood is a perfect insulator, that is, 
that the whole of the heat generated is taken up by 
the stone and that the surface temperature of the 
stone may be calculated on this basis. This point has 
been examined (2) in connection with the sliding of 
a contact on a plane surface and it is found that the 
above assumptions are justified for reasonably high 
velocities of sliding—those occurring in the present 
problem are ample. 

Thus of the heat generated where wood is in con- 
tact with the stone some is conducted through the 
wood and some passes into the moving stone and is 
carried along with it. As the speed of sliding in- 
creases, the ratio of the amount of heat taken by the 
wood to that taken by the stone decreases until at fast 
sliding rates practically all the heat is taken by the 
stone. Then the surface temperature of the stone 
(and the wood) tends towards that calculated on the 
assumption that no heat flows away through the wood, 
i.e. that the wood is a perfect insulator. 


5. The Effect of Water Carried Round With the 
Stone 


We now attempt to extend the elementary treat- 
ment of section 3 to take into account the presence of 
of water on the stone when it is in the pockets. The 
general picture is that water is present on the grind- 
ing face and that there is a convection of heat away 
from the face with this water, as well as conduction 
of heat into the stone. The simplest mathematigal 
assumption which approximates to this idea is, that 
at any point of the stone in contact with the pocket, 
heat is being generated by friction at the rate of Q 
per unit time per unit area, and is being removed by 
convection at a rate per unit time per unit area of M 
times the difference between the actual and mean 
surface temperatures, where M is a constant. This 
mean surface temperature is the same as the working 
temperature of the stone. This condition would arise, 
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e.g., if a mass M per unit time per unit area of water 
of specific heat unity were applied to the grinding 
surface at the mean temperature and removed at the 
surface temperature; for this reason to give a simple 
physical interpretation of the condition we shall speak 
of and interpret M as a mass of water per unit time 
per unit area. The solution of the appropriate prob- 
lem in conduction of heat is given in (4) of the Ap- 
pendix, and in calculating temperatures by the ap- 
proximate method of section 3 the only change is that 
solution 4, with the appropriate value of M, is to re- 
place solution 1, when the point is in the pockets. 

To calculate the temperatures we need additional 
data. First, we shall assume that the lands comprise 
half the surface of the stone and that they are uni- 
formly in contact with the wood ; this assumption en- 
ables us to calculate QO, which with the other values 
given above, is 31.6 calories per sq. cm. per second. 

We also need the amount of heat extracted in the 
top shower. In the grinder in question the flow in the 
shower was 35 gallons per minute and the difference 
between its initial and final temperatures was 15°C. 
Thus about 4% of the heat generated per pocket is 
extracted in the shower; some of this heat, however, 
will have been derived from the water on the stone, 
and some from the stone itself. For simplicity we 
shall assume that half of this, i.e. 1/6 of the heat per 
pocket is extracted from the stone. 

We are now in a position to calculate the surface 
temperature of the stone for different values of M. 
Two other quantities may be mentioned which give a 
scale to these values: (1) If the stone grinds 15 tons 
of wood per day this is equivalent to a mass of 0.024 
gram per sq. cm. per second, and is small compared 
with the values of M for water which we shall have to 
take below, (2) If we assume that half the stone sur- 
face are lands, that there are four lands per cm., and 
that the grooves are equilateral triangles, the value 
of M corresponding to the whole volume of a groove 
being passed over one land in the 0.028 second during 
which that land is in the pocket is about 2, so that 
values of M higher than this are not likely to be en- 
countered. 

In Fig. 4 the curves for surface temperature 
oscillations about the working temperature of the 
stone are shown for the data given above and the 
values 0, 0.12, 0.36, 0.6, 1.0 of M. It is seen that for 
large values of M these temperature oscillations are 
moderate and that for small values of M they are 
quite large. The lower values of M will readily give 
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temperatures well above the boiling point of water 
and this appears to conflict with the physical inter- 
pretation of M given above, i.e. that of a rate of ap- 
plication of water on a unit of area. The curves of 
Fig. 4 have been calculated, however, for a cooling 
effect of a given magnitude without regard to the 
physical interpretation. When it is assumed that 
water is present and the value of M is small, it will 
follow that evaporation of much of this water will 
take place and the curves will stop at the boiling point. 
Different calculations will then be required to finish 
the curves. When the curves do not reach the boiling 
point they stand as shown in the presence of water 
and there is no difficulty in applying the physical 
interpretation of M. The matter is discussed further 
in the next section. 

The other important result obtained in these curves 
is that the difference betweeh the working temperature 
of the stone and the temperature of the stock in the 
pit can be used to determine the value of M. 

There appear to be, in recent literature, few ex- 
plicit references to the working temperature. Ruhle- 
man (3) made a large number of temperature meas- 
urements by a means of thermocouples inserted in the 
stones. He has paid little attention to the necessity. 
of reaching a steady state and no estimate of the. 
equilibrium working temperature can be obtained 
from his measurements. 

In the present work the temperature was read by 
means of a base-metal thermocouple pressed firmly 
on the surface of the stone with a small pad of in- 
sulating material, pulp, or cottonwool, held over it. 
This was done immediately the stone was stopped 
after a continuous run of several days. A maximum 
reading of 85°C. was obtained in a few minutes. The 
thermocouple was calibrated by making readings in 
the same way in the laboratory with stone heated to 
100°C. in a boiling water bath. 

Confirmation of these results was sought by ex- 
amining a stone, which had failed by fracture, as soon 
as possible after failure. Holes % inch in diameter 
were sunk to depths of about 4, 8, and 14 inches in 
the center of the grinding face. Temperatures at the 
bottom of these holes were taken by the aid of oil 
as a conducting medium and a chemical thermometer 
and cooling curves at these points were constructed. 
These are shown in Fig. 5. 
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Temperatures Inside Cooling Pulpstones: 1. Hole 4 Inches Deep, 

Stone No. 2191; 2. Hole 14 Inches Deep, Stone No. 2191; 3. Hole 

4% Inches Deep, Stone No. 2187; 4. Hole 13% Inches Deep, Stone 
No. 2187; 6. Hole 8 Inches Deep, Stone No. 2187. 


Using these cooling curves we have attempted to 
calculate the initial temperature of the stone (on the 
assumption that it loses heat at a rate proportional 
to the temperature difference between its surface and 
surroundings) by a modification of the method de- 
scribed in Carslaw’s “Conduction of Heat,” Ed. 2, 
Sections 63, 66. 

The observed points are not sufficiently consistent 
to give a reliable determination in this way, nor are 
they continued long enough. However, rejecting the 
readings from holes numbers 2 and 4, as possibly in- 
fluenced by loss of heat from the axle hole, and treat- 
ing the points of the other curves in various ways, we 
obtain values of the initial temperature ranging be- 
tween 80° and 85°C. The method also gives values 
for the outer conductivity and diffusivity of the stone; 
the fact that these agree very well with results of 
laboratory experiments that were made on the same 
sandstone indicates that confidence can be placed in 
the values of the initial temperatures obtained in this. 
way. 

It is seen that one of the temperatures observed in 
the test holes exceeded, and several closely ap- 
proached, that of the pit temperature, which was 65° 
at the time. 

6. Conclusions 


The general mechanism of the flow of heat in the 
grinding process is that only a part of the heat gen- 
erated by friction between the lands of the stone 
dressing and the surface of the wood is absorbed by 
the mixture of fiber and water lying in the grooves. 
The remainder flows into the body of the stone to 
maintain it at its working temperature which is lower 
than that attained by the surfaces where the heat is 
generated. The heat flowing away from the grinder 
in the stock from the pit is therefore derived in part 
from the stone, and the temperature of this stock 1s 
lower than that of the stone. 

Under operating conditions of the grinders being 
studied, the temperature of the stock in the pit was 
66° and that of the stone was 85°. The difference otf 
19° is that shown in Fig. 4, when M is about equal 
to 1 gram per sq. cm. per second of water. This 
result depends on the value taken for Q, the rate at 
which heat is supplied per unit area of the interface 
or surface of the land, and Q depends in turn on the 
proportion the interfacial area bears to the whole 
stone surface. It is, however, difficult to arrive at a 
good figure for this proportion, since so much de- 
pends on the softness of the wood surface while grind- 
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ing is going on, and the depth to which the rounded 
grains which make up the land penetrate into the 
wood. The estimate made should give the order of 
magnitude of M for a dull stone surface. 

The results obtained for M = 1 indicate that the 
maximum temperature reached by the grinding sur- 
faces is about 100°. When the amount of water car- 
ried in the grooves is reduced by, for instance, an 
accumulation of slivers bearing on the stone, the value 
of M is lowered and the temperature of the grinding 
surfaces rises, until, quite early in its passage through 
the pocket, temperatures of over 100° are reached 
and water vapor is formed in considerable quantity. 
The slivers on the stone also interfere with the trans- 
fer of heat from the stone and this causes the tem- 
perature of the outer layer of the stone to rise and 
the water in the grooves to evaporate faster and soon 
M falls to zero and “burning” commences. The sur- 
face temperature reached under this condition is cal- 
culated to be of the order of 220° at equilibrium, 
where heat is still being taken freely from the stone 
in the pit. This transfer will, however, be partly 
ineffective and the surface temperature will be higher 
still. The values indicated agree quite well with the 
temperatures usually taken for the onset of carbon- 
ization of wood (250°, 275°). The carbonized wood 
“glazes” the stone by filling up the grooves. The over- 
heating of the outside layer of the stone may be ex- 
cessive and a weakening of the structure of the stone 
can then be expected. 

Further conclusions can be drawn from an exam- 
ination of the results of Fig. 4. It is clearly the 
presence of water which keeps the surfaces of stone 
and wood cool, but this is not done simply by the 
water lying in the groove and being carried round 
by the stone. If the lands are dry, then any water in 
the grooves will not be capable of carrying away more 
than a negligible amount of heat. Under such condi- 
tions as this the only heat carried away from the 
interface as sensible heat will be that in the fibers 
which are being scraped off. These fibers will give 
a cooling effect equivalent only to M = 0.024 and it 
can be seen from the results that the temperature of 
the stone surface at the interface would rise well 
above the boiling point during the passage of a point 
through one pocket, and the temperature of the sur- 
face of the wood would remain high. 

The conclusion reached is that the cooling effect 
measured by M is performed by water present in- 
timately on the land as a film between the two sur- 
faces. It is, strictly, the cooling effect that is de- 
termined by the calculations, and the thickness of 
water film which will give this effect can be calculated 
only approximately. The turbulence in the film will 
be high and the stationary water layers held by the 
surfaces will be thin, but the resulting effects on the 
rate at which the film takes up heat is unknown. The 
presence of the fibrils attached to the surface of the 
wood fibers will also make some difference to the 
thickness of the boundary layers and to the turbulence 
of the moving water in the film. 

We can calculate the amount of water carried into 
a pocket by taking into account the time taken by a 
point on the stone to traverse the pocket. This time 
is 0.028 seconds and when M = 1 gram per sq. cm. 
per second the amount of water is 0.028 gram per 
sq. cm. This water lies mainly in the grooves but 
some of it is moving on from groove to groove by 
passing over the tops of the lands and mixing with 
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the water in the grooves again. If we take the width 
of a land as 1 to 2 mm. then the time of travel of a 
land over a point on the wood is from 0.00005 to 
0.0001 seconds and the amount of water correspond- 
ing to M = 1 is then 0.00005 to 0.0001 gram per sq. 
cm. and the film is then 0.0005 to 0.001 mm. thick. 
This value is only derived in order to show that, 
while the land cannot be dry, a very thin film is 
sufficient to give the necessary cooling effect; it is to 
be emphasized that the calculations are very approxi- 
mate and that the film thickness obtained is the aver- 
age of a very variable quantity. This result is not 
affected by taking into consideration the heat con- 
ducted from the surface of the land through the stone 
to the water lying in the groove. It has already been 
seen in Fig. 2 what small fluctuations in temperature 
occur at a depth of 0.5 mm. from the land, and the 
transfer of heat by this path to the water in the 
grooves will be negligible. 

The question arises how far the processes of 
fibrillation and the removal of fibers from the wood 
go on in spite of or because of the presence of this 
water between the lands and the wood. The high 
speed of the stone surface will give a large shear in 
this thin film and this may be sufficient to cause 
fibrillation and fiber removal. In something like the 
same way, chemical pulp is beaten when a fiber sus- 
pension in water is projected in a jet against a target 
(4). On the other hand, microscopic projections of 
the order of some thousandths of a millimeter can be 
imagined to exist on the surface of the grain forming 
the land. These would project through the film and 
tear off the fibrils by contact of dry surfaces, but 
their life would probably be short and their existence 
unimportant. There seems but little definite support 
here for the suggestion made by Brecht and Mueller 
(5) that the total or ordinary coefficient of friction 
in grinding is the sum of two coefficients, one for 
the friction of “gliding” and the other for the fric- 
tion of “scratching” since both actions amount to the 
transmission of energy through shearing of a water 
film. 

The production of water vapor on a considerable 
scale which is common in grinders is not incompatible 
with the above hypothesis. In the calculations the tem- 
perature of the lands has been found to rise to about 
100° when they are about to leave the end of the 
pocket. Conditions can easily be imagined which will 
cause this temperature to be reached earlier in the 
pocket and from that point on to the end the surface 
remains hot enough to produce steam from the water 
film. In the course of vaporization, the heat absorbed 
is about 530 calories per gram of water, and this is 
so large compared with the rate at which heat is 
supplied by the friction at the interface that only a 
small proportion of the water present will be evap- 
orated. Thus the supply of water can fall well below 
the value of 0.028 grams per sq. cm. for a while and 
much vapor will be formed but burning will not 
occur, and in fatt this is often found to happen. All 
the grinding is done in the presence of liquid water, 
even if, at the end of the pocket, it is at boiling point. 
This is true even of those operating conditions where 
the pit temperature has been raised to the extreme 
limit practised, say 80°C., since if all the free water 
carried on the stone surface were evaporated before 
reaching the end of the passage through the pocket, 
the dry surface would at least be “blinded” and this 
condition would soon lead to practical difficulties. 
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Effects of these temperature relations on the life 
of the stone under normal conditions remain to be 
discussed. Of the main type of failure of the surfaces 
of natural stones that have been observed here, in 
operation with Great Northern grinders, two seem to 
be heat effects. One is the formation of planes of 
weakness parallel to the grinding surface at depths 
of 2 to 4 inches down in the stone. The other is the 
formation of rough areas on the surface where the 
burr pattern is lost and the stone crumbles away for 
a depth of a few millimeters. There are also what 
appear to be intermediate states between these two 
types. Both types develop toward the center and not 
at the edges of the grinding face. 

It can be seen from curve II of Fig. 4 that the 
fluctuation of temperature at even 0.5 mm. below 
the surface is small under normal operating condi- 
tions and at greater depths it will be negligible. The 
working temperature of the stone will, however, be 
lower at the ends by reason of the extra area washed 
by the stock in the pit, by the conduction of heat 
through the flange nuts and out by the shaft and 
also by the localized passage of water from the pit 
through the stone at this place. The evidence sug- 
gests that the extra high working temperature at the 
center of the grinding face induces chemical action 
capable on occasion of causing breakdown of the 
stone structure, but it does not suggest that physical 
causes alone have any direct effect. 
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Appendix 


The following results in conduction of heat have 
been required above, they are all one-dimensional re- 
sults for an infinitely long rod x > O with insulated 
sides. They do not seem to be given explicitly in the 
literature, but are easily obtained by consideration of 
the region x > O with prescribed flux at the end 
x= 0, 

(1) If the region x > O is at zero temperature at 
time t = O and heat is supplied at the end x = O 
at the constant rate Q per unit time per unit area for 


time T, the supply then stopping and the surtace 
x = O being insulated, the temperature at time ¢ at 
the end x = O is given by 

20K" 
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(2) If the region x > O is at zero temperature at 
time t = O and heat is supplied at the end x = O 
at the rate Q’t™ per unit time per unit area (Q’ being 
a constant) for " time T’, the supply then stopping and 
the surface x = O being insulated, the temperature 
at time ¢ at the end x = O is given by 

Q’ 
— (Kr)%, if O<t<T" 
K ° 
20'K% 
Ka 
and the quantity of heat supplied in the time T” is 
2Q’T’% (3) 

(3) If the region x > O is at zero temperature 
at time t = O and heat is supplied at the end x = O 
at the constant rate Q per unit time per unit area and 
also heat is removed there at a rate M/ times the tem- 
perature (J/ being a constant) this process going on 


for time T after which the end = O is insulated, 
the temperature at time ¢ at the end x = O is given by 
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Ethers of Certain Lignin Derivatives’ 


By Gary M. Jones’ and F. E. Braun* 


Abstract 


Because of the greater stability and the enhanced 
hydrophobic nature of ether groups, an investigation 
has been carried out on lignin ethers which may have 
a possible application in the manufacture of plastics. 
A series of mixed methyl ethyl ethers of phenol 
spruce lignin A were prepared, using diazomethane 


* This paper is a special contribution to the TAPPI Number of the 
Paper Trade Journal. 

A portion of a thesis submitted by the junior author in partial ful- 
fillment of the requirements of the Institute of Paper Chemistry for 
the degree of Master of Science from Lawrence College, Appleton, 
Wis., June, 1943. 

1 Graduate Student, _ Institute of Paper Chemistry, 
Wis. At present in U. Navy. 

2Member TAPPI; coe Associate, The Institute of Paper 
Chemistry, Appleton, Wis. 


TAPPI Section, Pace 104 


Appleton, 


and diazoethane and dimethyl and diethyl sulphates as 
alkylating agents. A new procedure for the prepara- 
tion of lignin ethers is described. The lignin is con- 
verted into its sodium salt which, when treated with 
thalliwm acetate, gives a thallium salt insoluble in 
alcohol. This thallium salt reacts with alkyl halides 
in dimethyldiozane with the formation of the cor- 
responding ethers of lignin. The preparation of the 
heptyl and benzyl ether of alkali spruce lignin is 
described. 


The water resistance of plastic materials prepared 
from wood, cellulose, or lignin is undoubtedly affected 
by the presence of hydroxyl groups which, because 
of their hydrophilic character, favor water absorption. 


PAPER TRADE JouRNAL, Vol. 119, No. 11 





Plastics manufactured from cellulose esters, ethers, 
or from molding compounds not containing hydroxyl 
groups show a much greater water resistance. In 
order to decrease the hygroscopicity of wood plastics 
and in this way to improve their water resistance and 
also their dielectric properties, it would seem advis- 
able to render the hydroxyl groups ineffective by 
covering them either by esterification or by etherifica- 
tion. Lignin esters have been suggested recently as 
mold lubricants fog wood plastics and it has been 
found that molding compounds which contain lignin 
esters show better water resistance than those which 
consist only of ordinary lignin. Such esters are not 
very stable, especially at high temperatures and in 
the presence of water. In view of the greater stability 
and enhanced hydrophobic nature of ether groups, 
lignin ethers should be even better than the esters. 
For this reason, a study of the preparation of certain 
lignin ethers and their properties was carried out. 

A search of the lignin literature showed that there 
is very little information available concerning the 
preparation and properties of lignin ethers. The 
methyl ethers of some lignin preparations have been 
prepared with diazomethane or with dimethyl sul- 
phate, and appear to be the only ones which have 
thus far been studied. These methylations have been 
carried out generally in connection with the study 
of the structure of lignin. Diazomethane, in the 
absence of water, will methylate only acid hydroxyl 
groups such as carboxylic, phenolic, or enolic, whereas 
dimethyl sulphate will methylate all hydroxyl groups. 
Willstatter spruce lignin (methoxyl content, 15.5% ) 
has been methylated with diazomethane in cyclohex- 
anol suspension to a methoxyl content of 21.2% 
which, on further methylation with dimethyl sulphate, 
was increased to 32.8% (1). Under the same condi- 
tions Freudenberg spruce lignin (methoxyl content, 
15.3%) gave products with 20.3 and 30.3% methoxyl, 
respectively (1). Alpha alkali spruce lignin (methoxyl 
content, 15.45%) and beta alkali spruce lignin 
(methoxyl content, 14.6%), isolated from an alkali 
lignin obtained on acidification of a commercial soda 
black liquor, were methylated with dimethyl sulphate 
by Holmberg (2) to a final methoxyl content of 23.4 
and 23.2%, respectively. On the other hand, Marshall 
(3), on methylation of the alkali spruce lignin frac- 
tions with diazomethane, obtained methoxyl contents 
of 22.2 and 24.8%, respectively ; on further methyla- 
tion with dimethyl sulphate, these values were in- 
creased to 31.4 and 28.8%, respectively. On methyla- 
tion of isolated native spruce lignin with diazome- 
thane, the methoxyl content increased from 14.8 to 
21.5% and, on further methylation with dimethyl 
sulphate, a methoxyl content of 31:3% was reached 
(4). Phenol lignin from spruce wood has been sug- 
gested for the preparation of plastic material (5) and, 
therefore, experiments were carried out on the etheri- 
fication of phenol lignin A. 


Experimental Work 
MopiFiep PREPARATION OF PHENOL LIGNIN A 


Air-dried sawdust from black spruce (250 grams), 
previously extracted with alcohol and a mixture of 
alcohol and benzene (1:1) for 24 hours, was mixed 
with 2500 grams of anhydrous phenol. To remove 
the last traces of moisture from the sawdust, approxi- 
mately’ 500 ml. of the phenol were distilled off under 
reduced pressure at a bath temperature of 95° C. 
The mixture was then cooled and 50 ml. of anhydrous 
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ether containing 5 grams of dry hydrogen chloride 
were added. The flask was well shaken, whereupon 
the color of the mixture turned dark purple. The 
mixture was heated on a water bath to 95 to 98° C. 
and after a few minutes became quite fluid. After 
10 minutes, an additional 50 ml. of anhydrous hy- 
drogen chloride-ether solution were added through 
a dropping funnel reaching below the surface of the 
mixture. At the end of 30 minutes of heating, the 
excess of phenol was distilled off under reduced pres- 
sure as far as possible. The black tar-like residue 
was dissolved in a mixture of dioxane and acetone 
(1:1), the undissolved cellulose removed by filtration, 
and the dark brown-violet filtrate concentrated under 
reduced pressure. - The phenol which was left in the 
residue was distilled off under reduced pressure. The 
black residue was taken up in about 250 ml. of the 
dioxane-acetone mixture, the solution centrifuged and 
filtered, and the crude phenol lignin precipitated by 
dropping the solution into 12 liters of distilled water 
which was constantly stirred during the addition. 
The crude phenol lignin, which separated as a fine 
light brown powder, was filtered, washed thoroughly 
with water, and dried in a desiccator over sodium 
hydroxide and sulphuric acid. It was then dissolved 
in dioxane, filtered, and reprecipitated by dropping 
the solution into ether. The insoluble portion, or 
phenol lignin A, separated as a fine light brown 
powder and had a methoxyl content of 10.45%. After 
a second purification the methoxyl content was 
10.52%, which compared very well with that (10.4%) 
found by Buckland (6). 


METHYLATION OF PHENOL’ Spruce Licnin A witht 
DIAZOMETHANE AND DIMETHYL SULPHATE 
These methylations were carried out according to 


the procedure of Buckland (6). The analvtical re- 
sults are given in Table I (No. 2 and 4). 


TABLE I—ANALYTICAL DATA FOR ETHERS OF PHENOL 


LIGNIN A 


Number of 
Alkoxy! Groups 
Added Total 
Car- Hy- Before by Alkoxy! 
Lignin bon drogen Alkoxy- Alkoxy- Groups 
Compound % % t lation lation Present 
Phenol spruce 
lignin A .... 67.24 5.88 .6 4 
1 methylated 
with CHe2Ne:. 70.59 L 4 
1 ethylated 
with MeCHN: 71.63 
2 methylated 
with Me:SOu 69.23 
2 ethylated . 
with Et2SO.u. 70.62 
3 methylated 
with Me2SOu 70.94 a6 dl 
3 ethylated 
with EteSOy. 73.27 ‘ 25.7 
CH2N: = diazomethane 
MSO; = dimethyl sulphate 
MeCHN: = diazoethane 
EteSO, = diethyl sulphate 


ETHYLATION OF PHENOL SprRUCE LIGNIN A WITH 
DIAZOETHANE 


Because diazoethane could not be prepared by the 
action of sodium glycolate upon nitrosoethylurethan, 
a 25% potassium hydroxide solution in methanol was 
added to a solution of 10 ml. ethyl nitroso-ethy- 
lurethan in 110 ml. dry ether and the diazoethane was 


distilled over with ether. The ethereal diazoethane 
solution was then added to a 5% phenol lignin solu- 
tion in dioxane. Ethylation of the lignin was shown 
by a brisk evolution of nitrogen. The next day the 
ether was distilled off under reduced pressure and 
the lignin-dioxane solution retreated with a solution 
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of diazoethane in ether. After four such ethylations 
the alkoxyl content was constant. The product was 
then isolated and purified in the usual manner. The 
analytical data are given in Table I (No. 3). 


ETHYLATION OF DIAZOMETHANE-METHYLATED 
PHENOL LIGNIN A WITH DIETHYL SULPHATE 


Approximately 3 grams of phenol lignin A, which 
had been completely methylated with regard to 
diazomethane (methoxyl content 22.2%), were dis- 
solved in about 75 ml. of acetone and ethylated by 
simultaneous dropwise addition of 15 ml. of diethyl 
sulphate and 40 ml. of 30% sodium hydroxide over 
a period of 2 hours at a temperature of 40 to 42° 
in such a way that the reaction mixture was always 
slightly alkaline. At the end of the addition, stirring 
was continued overnight at room temperature. The 
next day the acetone was distilled off under reduced 
pressure, causing the separation of the lignin deriva- 
tive in a solid form. This was filtered, ground up 
with water in a mortar, filtered, and thoroughly 
washed with distilled water to remove inorganic salts. 

The product was reethylated in the same manner 
until a constant alkoxyl content was reached, which 
usually required five to six alkylations. It was then 
purified twice by precipitation from its solution in 
dioxane into anhydrous ether. The analytical data 
are given in Table I (No. 5). Ethylated, diazome- 
thane-premethylated phenol spruce lignin A is very 
soluble in benzene, dioxane, and acetone, very slightly 
soluble in ether, and insoluble in petroleum ether, 
water, and dilute sodium hydroxide. 


CoMPLETE METHYLATION AND COMPLETE ETHYLA- 
TION OF THE DIAZOETHANE PREMETHYLATED PHENOL 
Licnin A witH DIMETHYL SULPHATE AND DIETHYL 
SULPHATE, RESPECTIVELY 


These alkylations were carried out by the method 
used for the ethylation of the premethylated com- 
pound; the products were alkylated until a constant 
alkoxyl content was obtained. After purifying and 
drying in an Abderhalden, the products were analyzed 
with the results given in Table I (Nos. 6 and 7). 

The various reactions carried out with phenol 
lignin A are shown in the following diagram :— 


(1) Phenol Lignin A 


Diasomethane Diazoethane 


(2): Phenol lignin & 
(methylated with 
diazomethane) 


(3) Phenol lignin A 
(ethylated with 
diaroethene) 


Dimethyl 
sulphate 


Diethyl 
sulphate 


Dimethyl 
sulphate 


Diethyl 
sulphate 


(%) Phenol lignin A 
(mthylated with 
@iaromethane and 
dimethyl sulphate) 


(7) Phenol lignin A 
(ethylated with 
diaroethane and 
diethyl sulphate) 


(6) Phenol lignin A 
(ethylatéa with 
diazoethane and 
methylated with 
dimethyl sulphate) 


(5) Phenol lignin A 
(methylated with 
diazomethane and 
ethyleted with 
diethyl sulphate) 


TRITYLATION OF PHENOL SprUCE LIGNIN A WITH 
TRIPHENYLCHLOROMETHANE 


A solution of 5 grams of phenol lignin A in 45 ml. 
of anhydrous pyridine was treated with 10 grams of 
triphenylchloromethane and the mixture was swirled 
until the trityl chloride was completely dissolved. The 
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mixture was heated for 15 minutes on a water bath 
at 70° C. and then allowed to stand for 48 hours at 
room temperature. It was then poured onto 300 
grams of cracked ice. When the ice had melted, the 
tritylated lignin was filtered, washed thoroughly with 
distilled water, and retreated with triphenylchloro- 
methane as before. The product was then isolated 
and purified in the usual manner. Its methoxyl con- 
tent was 5.4%, its carbon content 81.24%, and its 
hydrogen content 5.78%. * 


PREPARATION OF LIGNIN ETHERS OF HIGHER AL- 
COHOLS 


Certain chemical properties of thallium make this 
element unusually suitable for a series of chemical 
reactions which lead to the esterification of acidic 
hydroxyl groups. Thallous acetate is similar to 
sodium acetate in that it is very soluble in water and 
rather soluble in ethyl alcohol. Thallous halides, on 
the other hand, are similar to silver halides, in that 
they are very insoluble in almost all solvents. This 
behavior suggests the possibility of the following 
reactions (where Lig. refers to the alkali lignin 
molecule). 

(1) Formation of the sodium lignin salt: 
Lig.OH NaO Lig.ONa + H:0 
(2) Formation of the thallium salt: * 
Lig.ONa + CH:COOTI _ Lig.OT! + CHsCOONa 


(3) Formation of the lignin ether: 
Lig.OT1 + RX Lig.OR + TIX 


* The lignin thallium salt can also be prepared by the addition of 
- alcoholic solution of thallium alcoholate to an alcoholic solution of 
ignin. 

PREPARATION OF THE THALLIUM SALT OF ALKALI 
LIGNIN 


Alkali lignin (10 grams) (methoxyl content 
15.5%) was dissolved in 185 ml. of a 0.1277 N 
alcoholic sodium hydroxide solution (two molecules 
based on a molecular weight of 840 for the lignin) 
and 75 ml. distilled water. The solution was centri- 
fuged and 0.5 N alcoholic thallium acetate was added 
until all the lignin was precipitated. A total of 500 ml. 
of thallium solution was required. The precipitate 
was filtered into a Soxhlet extraction cup and the 
thallium lignin salt was extracted according to the 
following schedule: 4 hours with absolute alcohol, 
6 hours with dioxane, 2 hours with ether and, finally, 
2 hours with petroleum ether. In order to dehydrate 
the lignin salt, lime was added to the alcohol and 
barium oxide to the dioxane. The thallium salt was 
1 light yellow-brown powder which contained 32.3% 
thallium and 10.7% methoxyl. 

‘A suspension of 5 grams of the dry thallium salt 
of alkali lignin in 50 ml. dimethyldioxane was heated 
under a reflux with 4 ml. heptyl iodide. After the 
mixture had been heated for 1 hour at 110° C. no 
visible reaction was noted. When the temperature 
of the wax bath was raised to 140 to 160° C. and 
the mixture had refluxed for about 15 minutes, 
thallium iodide began to precipitate and the lignin 
salt started to go into solution, indicating that a reac- 
tion was taking place. The mixture was refluxed 
for 5 hours. It was then centrifuged, the precipitate 
washed with dimethyldioxane, and the combined solu- 
tions filtered. The alkali lignin heptyl ether could 
be separated into two fractions. By dropping the 
dioxane solution into ether, the lignin heptyl ether A, 
insoluble in ether-dimethyldioxane, separated as a 
reddish brown powder. From the ether dimethyl- 
dioxane mother liquor the heptyl ether B was isolated 
by concentrating the solution and dropping it into 
petroleum ether (boiling at 60 to 90° C.). It separated 
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as a dark tan-colored powder. The products were 
purified in the usual manner and dried at 100° C. 
in an Abderhalden. The analyses are given in 
Table II. 

The benzyl ether was prepared in a way similar to 
the heptyl ether and could also be separated into two 
fractions. Benzyl ether A was a gray-brown and 
benzyl ether B a light buff-colored powder. Their 
analyses are given in Table II. 


TABLE II.—ANALYSES OF LIGNIN ETHERS 


Carbon Hydrogen Methoxyl 


Alkali lignin , ; 15.5 
Heptyl ether A . . 17.3 
Heptyl ether B x 6. 16.5 
Benzyl ether A lo ° 13.4 
Benzyl ether B ade owe 12.4 


Discussion 


Based upon experimental data obtained with phenol 
lignin, an empirical formula with a molecular weight 
of 1215.5 and with four methoxyl groups was pro- 
posed (6). This formula was based upon the assump- 
tion that four phenol molecules reacted with a lignin 
building unit, that the latter contained five methoxyl 
groups and that, in the reaction with the phenol, one 
methoxyl group was split off. When it was found 
that a lignin building unit of a molecular weight of 
840 contained only four methoxyl groups (4), the 
assumption that one methoxyl group was split off was 
no longer necessary (7). The molecular weight of 
phenol lignin A can be calculated by the addition of 
four phenol molecules to the lignin building unit and 
the subtraction of one molecule of water, as fol- 
lows: 840 + (4 X 94) — 18 = 1198. The theoretical 
methoxyl content of this compound is calculated to 
be 10.36%, which is in satisfactory agreement with 
that found (10.5%). The number of alkoxyl groups 
which have entered the phenol lignin molecule in the 
various alkoxylation experiments can be calculated 
from the alkoxyl content according to the following 
equation : 

(4 X 31.02) + 31.02n X 100/MW +n Xa=b 
in which m is the number of alkoxyl groups intro- 
duced, MW is the molecular weight of the lignin de- 
rivative, a is the increase in molecular weight caused 
by the introduction of an alkoxyl group (CH, = 14 
_ for a methoxyl, CH;CH = 28 for an ethoxyl group) 
and b is the percentage of alkoxyl found (determined 
as methoxyl). Column 6 of Table I gives the num- 
ber of alkoxyl groups originally present, column 7 
the number added in the alkylation reaction, and 
column 8 the total number of alkoxyl groups. Thus, 
when phenol lignin A (Table I, No. 1) with four 
original methoxyl groups is ethylated with diazoe- 
thane, a partially ethylated phenol spruce lignin A 
(No. 3) is obtained containing 5.2 ethoxy] groups, 
giving a total of 9.2 alkoxyl groups. On methylation 
of this partially ethylated phenol lignin A with 
dimethyl sulphate and sodium hydroxide, three more 
methoxyl groups are introduced, giving a completely 
alkoxylated phenol lignin A (No. 6) with 12.2 alkoxyl 
groups. Taking into consideration that an error of 
0.2% in the methoxyl determination causes a dif- 
ference of 0.16 alkoxyl group, it can be seen from the 
table that, on alkoxylation of phenol lignin A with 
diazomethane or diazoethane, five alkoxyl groups are 
introduced, indicating that phenol lignin A contains 
five slightly acid (phenolic or enolic) hydroxyl groups. 
Further alkylation of the diazoalkyl - alkoxylated 
Phenol derivative with alkyl sulphate causes the in- 
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troduction of three more alkoxyl groups, indicating 
the presence of three alcoholic hydroxyl groups 
capable of alkoxylation. The completely alkoxylated 
phenol lignin contains twelve alkoxyl groups, which 
is in very good agreement with the results found by 
Buckland (6). 

Upon the tritylation of phenol lignin A with trityl 
chloride, a tritylated phenol spruce lignin A is ob- 
tained with a methoxyl content of 5.4%. The 
methoxyl content of a pentatrityl derivative of phenol 
lignin A is calculated to be 5.15%. The somewhat 
higher methoxyl value found may indicate that the 
tritylation is not quite complete. Whether only the 
five phenolic hydroxyl groups are tritylated or only a 
part of them, together with some alcoholic hydroxyl 
groups, cannot be decided without further investiga- 
tion which is in progress. 

The number of thallium atoms which have entered 
the alkali lignin building unit can be calculated from 
its thallium content according to the following equa- 
tion: 204n X 100/840 + 204n = 32.3. From this it 
is found that 1.97 thallium atoms have entered the 
lignin building unit. The theoretical methoxyl con- 
tent of the thallium alkali lignin containing two 
thallium atoms is calculated to be 9.95%. The higher 
value found (10.7%) results from the fact that the 
alkali lignin used had a somewhat higher methoxyl 
content than that calculated for four methoxyl groups 
in a lignin building unit of a molecular weight of 
840 (8). Because the heptyl group gives a quantita- 
tive yield of the apparent methoxyl content, under 
the conditions of the methoxyl determination it is im- 
possible to calculate the number of heptyl groups 
which have been introduced; however, it 1s obvious 
from the increased carbon and hydrogen contents of 
the two heptyl ethers, as compared with those of the 
original alkali lignin, that heptyl groups have entered 
the lignin molecule and that the dioxane-ether soluble 
fraction contains more heptyl groups than the ether- 
insoluble fraction. Since benzyl iodide decomposes on 
heating at atmospheric pressure and does not give an 
apparent methoxyl content, the numbers of benzyl 
groups which have entered the lignin can be calculated 
according to the following equation: 4 X 31.02 X 
100/840 + 90n = b, in which mn is the number of 
benzyl groups of molecular weight CgH;CH2, 91) 
and b is the found methoxyl content. In making this 
calculation, it is found that, in the benzyl ether A 0.96 
benzyl group and in benzyl ether B, 1.8 benzyl groups 
have been introduced into the lignin building unit. 
The calculated methoxyl contents for the two benzyl 
ethers on the basis of the introduction of one and 
two benzyl groups, respectively, are 13.3% for 
lignin benzyl ether A and 12.2% for benzyl ether B, 
which agree quite well with the found values. The 
high carbon content of the benzyl ether also indicates 
that the benzyl group, which possesses a higher carbon 
content than the alkali lignin, has entered the lignin 
molecule. 
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Effect of Stepwise Bleaching onthe 
Properties of Pulps’ - 


By Pasquale A. Forni’ 


Abstract 


The following data support, in general, the com- 
monly accepted view that the bleaching process takes 
place essentially in three phases. However, they per- 
mit a more detailed characterization of these phases, 
as follows: 

I. The first phase occurs in the range of 0 to 20% 
of the bleach demand and may be characterized as 
follows: (1) There is no appreciable removal of the 
lignin. (2) The lignin is chlorinated and subsequently 
oxidized. (3) There is a sharp increase in absorption 
coefficient and opacity and a decrease in brightness. 
(4) There is a geenral increase in the scattering 
coefficient. (5) The tearing strength increases mark- 
edly, reaching a maximum at the end of this phase; 
the bursting strength shows a corresponding decrease 
in value. 

II. The second phase occurs in the range between 
20 and 80% of the bleach demand and is characterized 
as follows: (1) There is a rapid removal of lignin. 
(2) There is a decrease in the degree of chlorination 
of the lignin remaining in the pulp to a zero value. 
(3) The lignin content shows a linear relationship 
with the permanganate number and with the absorp- 
tion coefficient. (4) There is a linear relationship 
between the brightness increase and the increase in 
the amount of bleaching agent added. (5) The tearing 
strength decreases and the bursting strength increases 
to normal values. (6) The degree of degradation, as 
measured by the alpha-cellulose content and the physi- 
cal properties, is slight. 

III. The third phase occurs in the range of 80% 
of the bleach demand to the over-bleached (110%) 
condition and may be characterized as follows: (1) 
It becomes increasingly difficult to remove lignin and 
to increase the brightness. (2) The pulp degradation 
becomes appreciable. (3) The linear relationship be- 
tween the lignin content and the absorption coefficient 
also exists in this phase. (4) Strength properties de- 
crease appreciably. 


In the bleaching of pulp, little attention has been 
paid to the lower ranges of the process, because the 
results of such studies would have little practical 
value as far as the brightness of the pulp is con- 
cerned. However, from a fundamental point of view, 
it would seem desirable to investigate the bleaching 
operation over its entire range, equal emphasis being 
placed on the reactions occurring during the early 
and the final stages of the process. Therefore, a 
study has been made of the various effects of the 
bleaching agent—physical, chemical, and optical—in 
a stepwise manner from the unbleached to the com- 
pletely bleached product. This was done by treating 
a spruce sulphite pulp with increasing amounts of 
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calcium hypochlorite bleac’: liquor until the full 
bleach requirement of the pulp was satisfied. 

The results may be considered under three head- 
ings: The effect of the stepwise bleaching procedure 
on the chemical constants of the pulp, on the physical 
properties of the pulp, and on the optical character- 
istics of the pulp. Although two pulps were studied, 
data are reported ogly for a book spruce sulphite pulp. 


Bleaching Procedure 


In this study it was desirable to obtain a uniform 
bleaching action by a thorough distribution of the 
bleaching liquor throughout the pulp. Such uniformity 
is very important where small amounts of bleach are 
added to relatively large masses of pulp. Therefore, 
the following standard procedure was followed. 

A sample of 250 grams of pulp (moisture-free 
basis) was bleached at 6% consistency and a tem- 
perature of 30°C. The pH was maintained above 8 
(by the addition of dilute alkali, if necessary). The 
unbleached pulp was mixed with two-thirds the re- 
quired amount of distilled water (at 32°C.) by means 
of a Hobart dough mixer for 10 minutes at the low 
speed. The bleach liquor (dilute with half the re- 
maining water) was then added slowly to the pulp 
with stirring. The receptacle containing the bleach 
liquor was washed with the remaining water, which 
was added to the pulp suspension. The bleach liquid 
was thoroughly blended with the pulp by stirring for 
3 minutes (including the time required for the addi- 
tion of the bleach liquor). At the end of this period, 
the pulp-bleach mixture was transferred to a porce- 
lain-lined pail and placed in a constant temperature 
bath at 30°C. The rate of exhaustion was tested with 
potassium iodide-starch paper. 

The permanganate number of the pulp used was 
8.8, indicating a requirement of approximately 82.8 
pounds of chlorine (in the form of calcium hypo- 
chlorite) per ton of pulp to bleach it to a good com- 
mercial white in a single-stage operation. As an 
arbitrary value, 80 pounds of chlorine per ton of pulp 
was chosen as the 100% bleach demand. The pulp 
was bleached with 10, 15, 20, 25, 30, 40, 50, 60, 70, 
80, 90, and 100% of the total bleach demand of the 
pulp. These values should not be confused with the 
percentage of bleaching agent calculated on the weight 
of the pulp—they actually represent a fraction of the 
bleach requirement of the pulp. The time to ex- 
haustion is given in Table I. 


TABLE I.—TIME TO EXHAUSTION 


Chlorine 
added, 
* 


Time to 


Percentage f 
Exhaustion, 


0 
Bleach Demand 


POENAMPWONN mo 
SOSSSSOOMONS “45> 


n the form of calcium hypochlorite. 


_ 
od 


* Chlorine per 250 grams of pulp 
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The data si.oy. that the time to exhaustion is very 
short for the low percentages of bleach and rises 
gradually (as the amount of bleach is increased) to 
about 200 minutes. Beyond this point, the time to 
reach exhaustion increases rapidly, 


Effect on Chemical Constants 


The effect of bleaching on the chemical constants 
of the pulp is shown in Table II. 
TABLE 11.—EFFECT ;'¥ BLEACHING ON CHEMICAL 
CONSTANTS 


Beta- and Gamma- Lignin Ash 


Bleach Alpha- i 7 
Demand, ellulose, Cellulose, Content, Content, 
oO gg q 


1 %o i i %o 


0 83.4 14.28 1.96 0.36 
10 83.25 14.45 1.95 0.35 
20 83.1 14.66 1.85 0.39 
30 82.95 15.06 1.51 0.48 
50 82.7 15.96 0.82 0.52 
70 82.4 16.60 0.50 0.50 
90 82.1 17.52 0.38 

110 81.4 18.41 a 0.59 


ALPHA-CELLULOSE 


The data on the alpha-cellulose content showed 
that some degradation was caused by the calcium 
hypochlorite bleaching agent when the pulp was 
bleached to a commercial white. The extent of this 
action was slight, however, under the conditions used 
unless more than 100% bleach demand was added. 
The results indicate that the alpha-cellulose content 
decreased at a uniform but slow rate to the point 
where the pulp had been bleached by 100% of the 
bleach requirement ; further bleaching action caused a 
more rapid decrease in alpha-cellulose. 

The data show, therefore, that stepwise bleaching 
causes degradation of the pulp at a slow rate when 
the amount of bleaching agent used is within the 
total bleach requirement of the pulp. If more than 
this amount is used, the degradation seems to increase 
appreciably. 

The data for lignin (Table II) indicate that actual 
removal of this component of the pulp did not occur 
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PERMANGANATE NUMBER, 


50 100 
BLEACH DEMAND, % 
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Effect of Bleaching on the Permanganate Number 
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Relation of the Permanganate Number to the Lignin Content 


in the low ranges of bleaching until 20% of the total 
bleach requirement of the pulp had been consumed. 
On further addition of bleach, the lignin content 
dropped sharply until the 70% bleach point was 
reached. However, in the high-white region, it is 
increasingly difficult to remove the small quantities 
of lignin remaining in the pulp. 


CHLORINATION OF LIGNIN 


The degree to which the lignin in the pulp was 
chlorinated was determined by the method of Larson 
(1). The data are given in Table III. 


TABLE III.—EFFECT OF BLEACHING ON DEGREE OF 
CHLORINATION OF LIGNIN 


Degree of 
Bleach Demand Chlorination, 

Te % 

0 0.00 
10 3.38 
15 4.00 
20 4.62 
25 3.75 
30 3.31 
50 0.95 
80 0.00 


The data show that one of the first functions of the 
bleaching agent is to chlorinate the lignin present and 
that the maximum chlorination occurs with the use 
of 20% of the bleach demand. After the completion 
of this first phase, that portion of the lignin which 
has been chlorinated to the highest degree is removed 
more easily, as is evidenced by the decrease in the 
degree of chlorination of the lignin remaining in the 


pulp. 
PERMANGANATE NUMBER 


The decrease in permanganate number with in- 
creasing bleach addition is shown in Table IV and 
Fig. 1. There was a very rapid decrease to the point 
where the pulp had been bleached to 70% of its bleach 


TABLE IV.—EFFECT OF BLEACHING ON THE 
PERMANGANATE NUMBER 


Bleach Demand, Permanganate 
%e Number* 


0 8.80 
10 
15 
20 
25 
30 
40 
50 
70 
90 
110 
* The permanganate number is expressed as the ml. of 0.1 N_ potas- 
sium permanganate per gram of moisture-free pulp. . 
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demand. Beyond this point, the very low permangan- 
ate number showed little change with increasing 
bleaching action. 

The relation between the permanganate number and 
the lignin content of the pulp is shown in Fig. 2. 
Paradoxically, the trend shows that, at the beginning 
of bleaching, the bleachability of the pulp, as evaluated 
by the permanganate number decreases rapidly, al- 
though the lignin content is not affected appreciably. 
This decrease in permanganate number occurs in the 
region where the lignin is being changed chemically, 
although its content remains unchanged. The sudden 
drop in the permanganate number would indicate that 
the lignin, in addition to undergoing a chlorination, 
is being oxidized to an appreciable extent, because 
the negligjble extraction of lignin in this region cannot 
account for the large drop in permanganate number. 
However, at about 20% bleach, where the lignin 
begins to dissolve, the permanganate number decreases 
with the lignin content in a straight line function 
passing through the origin. Thus, it may be -con- 
cluded that the permanganate number is inadequate 
as a means for indicating the lignin content of a 
pulp when it is partially bleached with small amounts 
of a bleaching agent. Beyond the 20% bleach demand, 
the permanganate number would seem to be a valid 
indication of the lignin content. 


Effect on Physical Properties 


The freeness of bleached pulps was not affected 
appreciably by bleaching, except in the case of highly 
bleached samples. Apparently, the highly bleached 
samples were in a condition which “developed” easily 


TABLE V.—PROPERTIES OF PULP AT 400 ML. S.R. 


Bursting 
Beating Strength, 
Time to points/ Tear 
400 ml. S.R. 100 Ib. Factor 


Bleach 
Demand, TAPPI 
% 


Apparent 
Opacity 


Density 


8 


FREENESS, cc. S.R. 


8 


APPARENT 
DENSITY 


50 100 
BLEACH DEMAND, % 


Fic. 3 


Properties of Unbeaten Pulp. 1. Tear Factor; 2. Bursting Strength; 
3. TAPPI Opacity; 4. Freeness; 5. Apparent Density 
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BURSTING STRENGTH 
POINTS / 100 Ib. 
TEAR FACTOR 


TAPP! 
OPACITY 
TIME TO 400cc SR,min 


APPARENT 
DENSITY 


50 
BLEACH DEMAND, % 


Fic. 4 


Properties of Pulp at 400 cc. S.R. 1. Bursting Strength; 2. Tear Factor; 
3. Opacity; 4. Time to 400 cc’S.R., min.; 5. Apparent Density 


on beating, so that the stirring action in the British 
disintegrator, although slight, was sufficient to cause 
the slight decrease in freeness observed. 


The effect of bleaching upon the beating charac- 
teristics of the pulps after treatment with various 
percentages of the bleach demand was studied and 
the properties of the beaten pulps were determined. 
The data for the properties at a freeness of 400 ml. 
S. R. are given in Table V and Figs, 3 and 4. 


It is interesting to observe that, between 0 and 30% 
bleach demand, the tear factor shows a marked in- 
crease in value over that of the unbleached pulp, 
reaching a maximum at 20% demand; in one pulp a 
20% increase over the unbleached pulp was obtained. 
This phenomenon did not vanish on beating, because 
the tearing strength at 400 ml. freeness showed the 
same increase and maximum point. Further bleaching 
caused the tear to decrease to a fairly constant value. 
Over-bleaching (110% bleach) produced sufficient 
degradation to effect a sharp decrease. 


The bursting strength showed a decrease in the 
same range. On continuing the bleaching operation, 
the bursting strength increased to a fairly constant 
value, unless the pulp was degraded by overbleaching. 
The decrease in the bursting strength was not as pro- 
nounced as the increase in the tearing strength for 
unbeaten pulps when these pulps were treated with 
small percentages of bleaching agent. At 400 ml. free- 
ness, the increase in tear and the decrease in bursting 
strength were approximately of the same magnitude. 


BRIGHTNESS 


BLEACH DEMAND, % 


Fic. 5 
Effect of Bleaching on Brightnese 
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Effect of Optical Characteristics 
BRIGHTNESS 


The brightness of the various samples, as deter- 
mined with the General Electric reflection meter, is 
given in Table VI and in Fig. 5. These values pass 
through a definite minimum before the actual purpose 
of the bleach liquor—i.e., to brighten the stock—is 
realized. The brightness reached its lowest value with 
the first small addition of bleach liquor. Approxi- 
mately 30% of the total bleach demand was required 
to bleach the pulp through this minimum region of 
brightness to the value shown by the unbleached 
sample. After the minimum brightness was attained, 
the brightness increased practically as a linear func- 
tion of the bleach liquor concentration. At a bright- 
ness of about 75, the increase became significantly 
lower as the amount of bleach liquor was increased 
and further increases in brightness were obtained 
only at the expense of relatively large quantities of 
bleaching agent. 


TABLE VI.—EFFECT OF BLEACHING ON BRIGHTNESS 


Bleach Demand, % Brightness 


57.9 
52.8 
52.7 
54.2 
56.0 
57.8 
62.7 
67.7 
72.3 
72.9 
77.9 
79.0 
81.4 


SPECTROPHOTOMETER CURVES 
The reflectance of each pulp sample, for wave- 


lengths from 400 to 700 mmu, was determined with 
the General Electric recording spectrophotometer. 


The immediate change in color of the pulp upon the 
addition of a small amount of bleaching agent is con- 
firmed by these curves. In passing through the mini- 


WAVELENGTH, mu. 


Fic. 6 


Relation of Specific Absorption Coefficient to Wavelength. Curves 1-8: 
0, 10, 20, 30, 40, 50, 80, and 110% Bleach Demand, respectively 
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1.0 
LIGNIN CONTENT, % 


Fic. 7 


Relation of the Lignin Content to the Specific Absorption Coefficient. 
1.440 mmu; 2. 480 mmu; 3. 560 mmu; 4. 640 mmu 


mum region in brightness to a value equal to that of 
the unbleached pulp (mentioned in the preceding 
paragraph) the color of the pulp is transformed from 
a reddish to a yellowish cast. This marked change 
in color is observed on comparison of the reflectance 
curves for the 0 and 30% bleach samples. Although 
the spectrophotometer curves for these two samples 
pass through the same reflectance value at 457 mmu 
(effective wavelength for the brightness tester), the 
curve for the unbleached pulp is flatter, whereas that 
for the 30% bleach has a steeper slope. 


SPecIFIC ABSORPTION COEFFICIENTS 


The specific absorption coefficient (defined ex- 
pressly as the relative amount of light lost by absorp- 
tion per unit areal weight of material) is dependent 
almost entirely upon the chemical composition of 
that material. It is influenced to some extent by the 
degree of bonding between fibers and the index of 
refraction. These coefficients (K’) were calculated 
for each pulp sample (Table VII) and a plot of 
these values against the wavelength is shown in Fig. 
6. Bleaching seemed to follow a definite pattern in 
its effect on the specific absorption coefficient. Bleach- 
ing with 10% of the bleach demand caused a decrease 
in brightness with a corresponding increase in the 
specific absorption coefficient. However, this increase 
occurred to a greater degree in the short wavelength 
portion of the visible spectrum (essentially between 
400 and 520 mmu). Progressive bleaching then 
causes a greater effect in this wavelength region. 
When the K’ values are plotted against the amount 
of bleaching agent at each wavelength, it is seen that 
the K’ value is the highest or reaches a maximum 
at the point of minimum brightness of the pulp. 

The values for the alpha-cellulose content of the 
pulp, when plotted against the specific absorption co- 
efficients, show that alphacellulose has no significant 
relation to these coefficients. A plot of the lignin 
content against the specific absorption coefficient (Fig. 
7) shows a straight line correlation between these 
values for lignin contents up to about 1.85% (i. e., 
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the 20% bleach sample). In other words, the color 
of the pulp from 0 to 20% bleach is independent of 
the lignin content. Above this point color ‘bears a 


TABLE VII.—EFFECT OF BLEACHING ON THE SPECIFIC 
2 ABSORPTION COEFFICIENT 
leac 


De- Wavelength (Millimicrons) 


480 520 560 600 


14.28 11.20 8.415 
18.50 13.45 9.35 
18.70 12.85 8.90 
15.90 10.93 7.22 
15.51 10.09 6.66 
13.30 8.03 5.75 
9.27 4.88 3.53 
6.34 3.74 2.47 
4.55 2.75 1.935 
4.33 2.68 1.89 
2.64 1.68 1.345 
2.63 1.94 1.596 
1.98 1.461 1.24 


te 
fe 
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7.79 

5.65 
direct relationship to the amount of lignin remaining 
in the pulp. The first amount of bleaching agent 
consumed definitely seems to change the color of the 
lignin by chemical reaction and to transform it into 
a state which can be removed easily by the continua- 
tion of the bleaching action. After the lignin has 
reached this condition, its color is no longer changed 
by further bleaching reactions, the color change ob- 
served in a pulp beyond this point being caused 
entirely by a removal of the lignin. 


SPECIFIC SCATTERING COEFFICIENTS 
The scattering coefficient is dependent upon such 


factors as particle size and shape, degree of bonding 
between fibers, and the index of refraction of the 
fibers. The calculation of these values (Table VIII) 
indicated that bleaching to within 20% of the belach 
requirement produced pulps with higher specific scat- 
tering coefficients than those observed with unbleached 
pulps. Further bleaching caused the specific scat- 
tering to increase, unless the purification process had 
rendered the pulp so susceptible to mechanical work 
that any energy expended on the pulp caused a de- 
crease in the scattering power. Bleaching was ob- 
served. to produce a greater effect on the scattering 
coefficient at the shorter wavelengths, 


TABLE VIII.—EFFECT OF BLEACHING ON SPECIFIC 
Rien SCATTERING COEFFICIENT (S’ X 10?) 
eac 


De Wavelength (Millimicrons) 

ia aa aes . 
410 440 480 520 560 600 640 680 

10.34 10.62 10.70 10.45 10.35 10.17 9.94 9.76 

11.20 11.55 11.04 11.09 10.85 10.80 10.61 10.50 

9.94 10.81 10.76 10.70 10.70 10.47 10.30 

9.93 10.83 y 10.97 10.71 10.90 10.97 10.97 

10.61 11.75 - 11.60 11.35 11.15 10.82 10.65 

11.85 11.60 ° 11.10 11.20 10.80 10.63 10.52 

11.28 10.65 . 10.88 10.60 10.38 10.27 10.20 

11.80 11.50 45 11.00 10.81 10.65 10.49 10.42 

12.20 12.20 ‘ 11.40 11.11 11.00 10.90 10.80 

12.55 12.05 . 11.35 11.00 10.82 10.79 10.60 

11.28 11.10 . 10.59 10.48 10.11 9.95 9.73 

12.21 11.83 os 11.29 11,06 10.90 10.72 10.69 

12.16 12.00 od 11,21 11.07 10.80 10.56 10.53 
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Relative Toxicity of Disinfectants Recom- 
mended for Use in the Paper Industry’ 


I. Inhibiting Concentrations for Aerobacter Aerogenes 


By John W. Appling’ and John F. McCoy? 


Abstract 


The Biological Control Committee of the American 
Paper and Pulp Association sponsors a program for 
the evaluation of commercial disinfectants which are 
recommended for microbiological control in the paper 
industry.. The inhibiting concentrations for each of 
ten disinfectants have been determined for one non- 
spore-forming species of bacteria (Aerobacter aero- 
genes), which is an important species in paper mill 
slime. These inhibiting concentrations, which were 
determined by a Petri plate technique, have been ar- 
ranged in descending order to give the relative toxicity 
valus. Average cost data have been furnished by the 
manufacturers of the various materials tested for the 
information of the prospective consumer, who is cau- 
tioned not to draw hasty conclusions either from the 
cost data or from the relative toxicity data for one 
test organism, 


Under laboratory conditions the merits of a chemi- 
cal disinfectant are generally expressed in those con- 
centrations which produce either killing or inhibition 
of growth. A definite concentration of a given disin- 
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fectant will kill all bacteria under test—this value is 
centration will completely inhibit the growth of the 
same bacteria—the lowest concentration which will do 
this is called the inhibiting concentration. In the case 
of some disinfectants and some bacteria, there may 
be no significant difference between the killing and 
the inhibiting concentrations ; however, large differ- 
ences usually exist between these values. In pulp and 
paper mill systems, it is often impractical and uneco- 
nomical to maintain killing concentrations of disin- 
fectants ; hence, there is greater interest in the know- 
ledge and application of the inhibiting concentrations. 
It should be emphasized that bacteria can withstand 
inhibiting concentrations and, if the dosage is lowered 
for sufficient time, these same bacteria will soon attain 
normal growth and multiplication. There is great need 
of maintaining the required inhibiting concentration, 
which probably is purposely exceeded by an arbitrary 
safety margin in some mills in order to insure proper 
microbiological control. 

Although there are many disinfectants on the mar- 
ket for use in the paper industry, there are not many 
data in the literature to show how these various ma- 
terials compare with one another. Appling and 
Shema (1) reported laboratory data for inhibiting 
and killing concentrations as determined by the Petri 
plate and the Flask methods for a number of com- 
mercially available disinfectants, many of which are 
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recommended by their respective manufacturers for 
called the killing concentration. Usually a lower con- 
slime control in paper mills. Recently King (2) re- 
ported the results of laboratory and mill tests with 
a large number of chemical disinfectants. These re- 
sults were based upon the ability of the materials 
tested to inhibit and to kill the micro-organisms which 
were present in the paper-machine white water of a 
particular mill. There are numerous instances of mill 
performance data which are very illuminating in 
some ways but which usually do not involve the use 
of more than a few chemical disinfectants. Compara- 
tive data have undoubtedly been obtained by the vari- 
ous manufacturers of disinfectants but these are not 
generally available except for emphasizing the merits 
of a particular product. 


Test Technique 


After considerable experience with the Petri .plate 
method for determining inhibiting concentrations of 
disinfectants and with the Flask method (1) for de- 
termining the killing concentrations of the same, the 
authors decided upon the extensive use of the former, 
using each of several test organisms. The Petri plate 
method has given more consistent and reproducible 
results than the Flask method, both in the laboratory 
of The Institute of Paper Chemistry and in the lab- 
oratory of a manufacturer of chemical disinfectants 
which worked cooperatively with the Institute. In 
addition, the plate method is less time consuming and 
requires less material and equipment than does the 
Flask method. It should be remembered that, al- 
though the plate method is invaluable for obtaining 
inhibiting concentrations, it is probably of doubtful 
value for obtaining killing concentrations. 


Test ORGANISMS 


The results which are being reported at this time 
are based on laboratory work at The Institute of Pa- 
per Chemistry under the sponsorship of the Biological 
Control Committee of the American Paper and Pulp 
Association. The inhibiting concentrations of ten 
commercial disinfectants have been determined for the 
test organism Aerobacter aerogenes. This nonspore- 
forming species of bacteria was selected because of 
the frequency with which it has been isolated from 
paper mill slimes. The culture used was originally 
obtained from the University of California and is 
now maintained in the culture collection of the Insti- 
tute. 


Petrt PLATE METHOD 


The Petri plate method as used will be described 
at this point. The desired concentrations of the disin- 
fectant to be tested are incorporated into hot sterile 
Bacto Nutrient Agar. The latter is prepared in the 
usual manner, melted and cooled to about 55°C., 
which is warm enough to insure thorough mixing 
with the solution of the disinfectant. The melted 
sterile agar is kept in a 55°C. oven until it is needed 
for mixing with the disinfectant. The latter is dis- 
solved in an amount of distilled water to give the 
stock solution required for the range of concentrations 

TABLE I.—AGAR-DISINFECTANT MIXTURES 


Volume of Stock Solu- 
Ce Volume of Melted tion Containing 0.25% 
Disinfectant in Agar, Sterile Agar per by Weight of 
% by weight Plate, ml. Disinfectant, ml. 
0.0000 (control) 10.0 0.0 
0.0025 9.9 0. 


Concentration of 
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to be tested. As an example, the following table will 
show the amount of agar and stock solution of dis- 
infectant required for several agar mixtures contain- 
ing the disinfectant : 

The stock solution of the disinfectant is first pip- 
etted into the sterile Petri dishes and then the hot 
sterile nutrient agar is pipetted into them. Each plate 
is rotated immediately after adding the agar to insure 
thorough mixing of the disinfectant with the melted 
agar. The plates are allowed to stand at room temper- 
ature for approximately 2 hours. Meanwhile, a water 
suspension of the test organism (Aerobacter aero- 
genes) is prepared from a 24-hour bottle slant of the 
organism grown at 37°C. (the bottle slant is made 
by slanting approximately 20 ml. of nutrient agar in 
an 8-ounce narrow-mouthed square-sectioned glass 
dilution bottle). The entire growth is aseptically 
washed from the slant into a dilution bottle containing 
100 ml. of sterile water. 

Each poured plate is divided into two parts to be 
streaked separately with a loopful of the prepared 
suspension of the test organism. The size of the loop 
is 3mm. After streaking the plates, they are incu- 
bated at 37°C. for 24 hours or longer if necessary to 
obtain good growth in the lower concentrations of the 
disinfectant. Each run reported in the present paper 
consisted of two streakings, sometimes on the same 
plate and sometimes on duplicate plates. 

AGENTs TESTED 

Ten chemical disinfectants have been tested in the 
above manner and the results have been summarized 
in Table II. The trade names of the materials rather 
than the chemical composition of the disinfectant have 
been used. In most cases, however, the respective 
manufacturers have no odjection to giving the chemi- 
cal composition to anyone interested. The materials 
have been tested as furnished by the manufacturer 
and the inhibiting concentrations have been reported 
on this basis.. Thus, the manufacturers of Lignasan 
give the analysis of this disinfectant in terms of the 
active ingredient, ethyl mercury phosphate. The re- 
sults reported in Tables II and III are based on the 
product as sold, not on the concentration of ethyl 
mercury phosphate. More than two test runs were 
made in many cases ; however, only the data from the 
last two test runs made are given in Table II. 


Comparison of Disinfectants 


In order to compare the disinfectants tested for 
their ability to inhibit the growth of Aerobacter 
aerogenes under otherwise optimum conditions of 
growth, the average values for the inhibiting concen- 
trations were calculated from Table II and are ar- 
ranged in decreasing order to toxicity in Table III. 
This table shows that Merfenel was the most toxic 
of the ten tested and, for this reason, the value of one 
was assigned to it as its relative toxicity. Since the 
other nine materials were less toxic in proportion to 
the increasing values of the inhibiting concentrations, 
the relative toxicity values really represent the ratios 
between these inhibiting concentrations. An example 
should make this point clearer. Penetox inhibited the 
test organism as a concentration of 0.0500% and 
Lignasan did so at a concentration of 0.0010%. The 
ratio of these concentrations is 50:1, which is the ra- 
tio of the relative toxicity values in the last column. 
It may be expected that approximately fifty times as 
much Penetox as Lignasan will be required to inhibit 
the growth of micro-organisms having the same de- 
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gree of resistance as the test organism. 

It is planned to determine the inhibiting concen- 
trations for other test organisms—namely, a spore- 
forming species of bacteria and a commonly occurring 
species of mold. The data will appear in subsequent 
papers in this series. Undoubtedly the inhibiting 
concentrations and the relative toxicity values will 
differ from one test organism to another and the 
data will have to be applied carefully to each problem 
of microbiological control. 

TABLE II.—INHIBITING CONCENTRATIONS OF VARIOUS 


DISINFECTANTS FOR AEROBACTER AEROGENES AS 
DETERMINED BY THE PETRI PLATE METHOD 


Inhibiting 
Range of Increment Concentration 
Concentration Used in a 
Tested, % Range, % treak 1 Streak 2 
0.0002-0.0020 0.0002 0.0010 0.0012 
0.0002-0.0020 0.0002 0.0008 0.0010 


0.00001-0.0005 0.00005 0.0001 0.0002 
0.00005-0.0002 0.00005 0.0001 0.0001 


0.0600-0.0900 0.0050 0.0750 0.0750 
0.0600-0.0900 0.0050 0.0750 0.0750 


0.0025-0.0200 0.0025 0.0075 0.0075 
0.0025-0.0150 0.0025 0.0100 0.0100 


0.0050-0.0500 0.0050 0.0250 0.0350 
0.0050-0.0500 0.0050 0.0450 0.0500 


0.0300-0.0800 0.0050 0.0450 0.0500 
0.0300-0.0800 0.0050 0.0400 0.0450 


0.0250-0.0500 0.0050 0.0450 0.0500 
0.0350-0.0500 0.0050 0.0500 0.0500 


. Permatox 1-S .... 0.0015-0.0040 0.0005 0.0030 0.0040 
0.0020-0.0045. 0.0005 0.0035 0.0040 
. P. M. 32 Powder 0.0010-0.0020 0.0002 0.0014 0.0014 
0.0010-0.0020 0.0002 0.0014 0.0016 


0.0050-0.0300 0.0050 0.0250 0.0200 
0.0050-0.0250 0.0025 0.0225 0.0225 


TABLE IIIL—RELATIVE TOXICITY IN TERMS OF THE 
MOST TOXIC MATERIAL TESTED 


Inhibiting 
Concentration, 


% by Weight 
(Average) * 


0.0001 
0.0010 
0.0014 
0.0035 
0.0100 
0.0225 
0.0400 
0.0450 
0.0500 
0.0750 


© Average made on basis of increments used in each case. 


Cost of Control 


Irrespective of the toxicity data for a given disin- 
fectant, consideration must be given to the cost of 
the material. Technical mill men and mill execu- 
tives may even limit their consideration of a given 
product to its cost in relation to the cost of one for 
which it is proposed to be substituted. Cases are 
known where a new product has been tried in a mill, 
not on the basis of the concentrations recommended 
by the manufacturer of the disinfectant, but on the 
basis of the dosage which can be applied at the same 
cost as the disinfectant being used. It is recognized 
that cost data are one important consideration in the 
choice of a disinfectant for a paper or pulp mill, but 
the latter should not be guided solely by cost data. 


Trade Name of 
Disinfectant 


. Lignasan 

. Merfenel 

. Nalco 21 

. Nalco 21-B 

- Nalco 21-M ..... 
. Nalco 23 


- Penetox 


. Santobrite 


Trade Name of 
Disinfectant 


- Merfenel 

. Lignasan 

P. M. 32 Powder 
Permatox 1-S 
Nalco 21-B 
Santobrite 

- Nalco 21-M ... 
Nalco 23 .... 

. Penetox 

. Nalco 21 


Relative 
Toxicity 


1 
2 
3. 
4. 
S. 
6. 
7 
8. 
9 
0 


~~ 


The authors have requested from the manufacturers 
of the ten disinfectants listed in Tables II and III 
average cost data for their products. The co-opera- 
tion has been excellent and Table IV summarizes 
these data. 

The user of disinfectants must be extremely care- 
ful in attempting to interpret the data in this and sub- 
sequent papers. The control of slime may be cited as 
an example of microbiological control which is com- 
mon to many pulp and paper mills. Much has been 
published on the nature and control of slime. The 
microbiologists, as well as the technical mill men, can 
recognize many different types of slime; consequently, 
the control of slime should not be calculated solely on 
the basis of one set of toxicity data and certainly not 
on the basis of cost alone. It is the hope of the Bi- 
ological Control Committee of the American Paper 
and Pulp Association that the data in this and sub- 
sequent papers will contribute materially to the intelli- 
gent application of disinfectants to microbiological 
control in the paper industry. 


Extent of Program . 


The Committee is anxious to expand the present 
testing program to include all commercially available 
disinfectants which are being recommended for use 
in the paper industry. It is willing to test representa- 
tive samples which any mill may wish to have ex- 
amined. The manufacturers of the disinfectants will, 
of course, continue to carry out their own testing pro- 
grams but, from time to time, new products whick 
they found promising should be evaluated by other 
testing laboratories. The Committee will be glad to 
include such promising new materials when its test- 
ing program will so permit. 
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Paper Sales Show Increases 
[FROM OUR REGULAR CORRESPONDENT] 

WasuinctTon, D. C., September 11, 1944—Whole- 
salers’ sales of paper and paper products totaled 
$54,071,000 for the first 7 months of 1944, a gain 
of 7 percent over the corresponding period of last 
year, the Bureau of Census reported for a group 
of 79 firms, based on their sales figures. 

Sales for the same group, in July, amounted 
to $5,554,000, a decline of 14 percent from June, and 
7 percent under those reported for the same month 
of 1943. 

Inventories, based on figures of 36 firms, amounted 
to $3,327,000 in July, only negligibly different from 
June inventories, but 8 percent under those of July 
last year. 


TABLE IV.—COST DATA FOR VARIOUS DISINFECTANTS 


Trade Name of Disinfectant 
Lignasan 


Merfenel 


Nalco 21 
Nalco 21-B 
Nalco 21-M 
Nalco 23 
Penetox 


° 2 Movee N 


~ 
= 


Santobrite 


Name and Address of Manufacturer or Distributor 
E. I. du Pont de Nemours & Co., Wilmington, Del 
Hamilton Laboratories, Inc., Asheville, N. C 
National Aluminate Corp., 6216 W. 66th P1., Chicago 38, 
National Aluminate Corp., 6216 W. 66th P1., Chicago 38, 
National Aluminate Corp., 6216 W. 66th P1., Chicago 38, 
National Aluminate Corp., 6216 W. 66th Pl., Chicago 38, 
Magnus Chemical Co., Garwood, New York 
Central Laboratories, Inc., Memphis, Tenn. 
Falls Chemical Products Co., Oconto Falls, Wis 


Monsanto Chemical Co., St. Louis, Mo. 


Average Price Quoted * 


$0.48 per pound in lots of 
1,000 pounds. ; 

$0.70 per ounce in lots of 
4,000 or more. 

$0.13 per pound. 

$0.165 per pound. 

$0.19 per pound. 

$0.165 per pound. 

$0.20 per pound in 500-pound 
containers. 

$0.50 per pound for 20 or 
more 50-lb. cartons. 
$0.80-$0.98 per pound de- 
peadiag upon consumaption. 
$0.15 per pound. 


__ © It must be understood that the cost data are only representative and in nearly every case the cost will depend upon the comsumption of the 
disinfectant. Im all cases the paper or pulp mill should consult directly with the manufacturer. 
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A Note on the Effect of Repeated 
Treatment of Corncob Lignin by the 
72% Sulphuric Acid Method 


By E. C. Dryden’, J. D. Reid? and S. I. Aronovsky* 


Abstract 


The effect of cold 72% sulphuric acid on alkali 
lignin has been studied. It was found that there is 
a partial degredation and solution of the lignin, the 
loss being slightly less than when the lignin is treated 
with hydrochloric acid. There is also a decrease in 
the number of methoxyl groups. 


During the course of investigations, carried on at 
the Agricultural Byproducts Laboratory, Ames, Iowa, 
on the effects of monoethanolamine upon lignin (3), 
it was found that corncob alkali lignin, upon treat- 
ment with cold 72% sulphuric acid and boiling with 
dilute acid, underwent an appreciable loss of weight 
when again subjected to the same treatment. Hagg- 
lund and Bjorkman have shown that alternate treat- 
ment of spruce lignin with cold fuming hydrochloric 
acid and with boiling dilute acid caused a continual 
decrease in the yield, until eventually less than half 
of the original material remained (J). Phillips has 
also demonstrated that Willstatter lignin from wheat 
straw undergoes hydrolysis when treated in a similar 
manner (2). A relatively large loss of lignin occurs 
in the first treatment (12.5% of the Willstatter lig- 
nin), this loss decreasing with each successive treat- 
ment. The methoxyl contents of the residues re- 
mained practically constant, indicating that the lignin 
was being dissolved in toto without preferential 
hydrolysis of any constituent groups (2). 

On the basis of these findings, it seemed desirable 
to determine the effect on lignin of repeated treatment 
with strong and dilute sulphuric acid. The material 
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PERCENTAGE LOSS 





NUMBER OF TREATMENTS 


Fic. 1 
Percentage Loss of Lignin and Methoxyl (Based on the Amounts 
Originally Present) upon ~— Treatment by the 72% Sulphuric 
cid Method 
used was corncob lignin, obtained by precipitation 
from alkaline solution with dilute sulphuric acid (3). 
In this study two ratios of 72% sulphuric acid to 
lignin were employed, viz., 15 ml. per gram, which is 
the ratio used in the quantitative lignin determination 
(4), and 2.5 ml. per gram, which was the ratio used 
in purifying the original alkali lignin for use in the 
above-mentioned work (3). The lignin and acid were 
allowed to react for 2 hours at 20°C. with frequent 
stirring. After the 2-hour period, the mixture was 


TABLE I.—EFFECT OF REPEATED TREATMENT OF ALKALICORNCOB LIGNIN BY THE 72% SULPHURIC ACID METHOD. 


High Acid Ratio 


15 ml. H,SO, solution per gram lignin 


Total yield 
= & (Base on ori- 
ginal lignin) 


@& Methoxy! in 
Lignin 


Alkali lignin 
Ist treatment 
2nd treatment 
3rd treatment 
4th treatment 
Sth treatment 


ne 
RW Go bo 
Coe ON 
COOAnSnan 
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Low Acid Ratio 
2.5 ml. H,SO, solution per gram lignin 


Total Metroxyl 
(Based on ori- 
ginal lignin) 
Total Methoxyl 
es (Based on ori- 
ginal lignin) 


Total Yield 
(Based on ori- 
ginal lignin 


Lignin 


% 


100.00 
92.04 
94.62 
96.96 
96.32 
97.82 


& & Methoxyl in 


Ye 
S88 x2 
3 
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diluted with water to 3% acid content, boiled for 2 
hours, filtered through a fritted glass crucible (IG3), 
washed thoroughly with hot water, dried, and 
weighed. After removing samples for methoxyl de- 
termination, the dried material was again treated with 
72% sulphuric acid. This procedure was carried out 
five times. The results, shown in Table I and Fig. 1, 
are the mean of two or more individual determina- 
tions. 

It may be seen from the data that each treatment 
resulted in a loss of lignin. However, the percentage 
loss of lignin decreased, in general, with each suc- 
cessive treatment. The lignin losses were somewhat 
greater in the case of the higher acid-lignin ratio, 
especially in the early treatments. 

The methoxyl contents of the residues showed little 
change during the first two treatments, but dropped 
slightly with succeeding treatments, indicating prob- 
able degradation of the lignin. The total methoxyl 
content, based on the original lignin, decreased stead- 
ily throughout these experiments. The ratio of acid 
to lignin apparently had a variable influence on the 
loss of methoxyl groups, as shown in Fig. 1. 


Conclusions 


Repeated treatment of alkali lignin with cold 72% 
sulphuric acid and hot dilute 3% sulphuric acid re- 
sults in partial degradation and solution of the lignin 
at a gradually decreasing rate as the number of 
treatments increases. The loss of lignin is somewhat 
smaller than that reported for the experiments with 
hydrochloric acid. The methoxyl groups decrease at 
about the same rate as the lignin itself, during the 
first two treatments. With succeeding treatments, 
however, the percentage loss of methoxyl is greater 
than that of the lignin. 
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TAPPI Notes 


Frank P. Silver, formerly of the Bowater’s New- 
foundland Pulp and Paper Mills, Ltd., is now assist- 
ant general superintendent at the Riverbend, P. Q. 
mill of Price Bros. & Co., Ltd. 

Fred L. Jacoby is now general superintendent of 
the Riegel Paper Corporation, Milford, N. J. 

A Wood Utilization Conference will be held at the 
New York State College of Forestry, Syracuse, N. Y., 
on October 6-7, 1944. The College paper machine 
will operate and make the newly developed Willard 
Fibrite battery separator sheet. There will be many 
exhibits in both the paper and plastics field. E. C. 
Jahn will talk on Wartime Wood Products in 
Sweden; J. F. T. Berliner of Du Pont on Methylo- 
lurea Treated Wood; F. A. Hartman of Protexol 
Co, on Fire-Resistant Treatment of Wood; Floyd 
C. Peterson of Dow Chemical Co. on Developments 
in Cellulose and Lignin Plastics; Lyman Beeman of 
St. Regis Paper Co. on New Developments in Pulp 
and Paper Products. There will be several other 
papers dealing with the wood industries. 

The executive committee of the TAPPI Delaware 
Valley Section met at the Engineers Club, Phila- 
delphia, on October 8. The Rev. J. J. Molloy of St. 
Josephs College, Philadelphia, Pa., announced that a 
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16 weeks’ course in pulp and papermaking would 
be given at the college on Thursday evenings, begin- 
ning October 12. This is a tuition free course open 
to all interested in the subject. Lectures will be given 
this year by Messrs. Brainerd and Fronmuller of the 
Scott Paper Company. Lois Hans, secretary of the 
Section, reported a membership of 156. L. K. Bur- 
nett, of the Curtis Publishing Company, reported 
plans for promoting membership and attendance at 
meetings. C. M. Conner, chairman of the program 
committee, announced that the first meeting would be 
held at the Engineers Club on October 6, 1944. John 
Cornell will talk on “Reconversion and Postwar 
Realities.” Tentative plans have been made for several 
meetings to be scheduled during the year on the first 
Friday evening of each month. Those present in- 
cluded Ken Britt and F. W. Brainerd, Scott Paper 
Company; A. W. Bixler, Riegel Paper Corporation; 
J. C. Dieffenderfer and Lois Hans, Hercules Powder 
Company; Louise McGrath, Booth Chemical Com- 
pany; C. M. Conner, Valley Forge Laboratories; 
W. M. Shoemaker, Douglas T. Sterling Company ; 
J. Carl Schmidt, duPont; T. W. Toovey, Pennsyl- 
vania Salt Manufacturing Company; Jacob Edge, 
Downingtown Manufacturing Company ; E. J. Albert 
and E. R. Baublitz, Thwing-Albert Instrument Com- 
pany ; Harry Hulmes, U. S. Rubber Company; L. K. 
Burnett, Curtis Publishing Company; Rev. J. J. 
Molloy, St. Josephs College, and R. G. Macdonald, 
secretary of TAPPI. 


Chemical Engineering Thermodynamics 


The McGraw-Hill Book Company has recently pub- 
lished a book entitled Chemical Engineering Thermo- 
dynamics (675 pages) by Barnett F. Dodge, Profes- . 
sor of Chemical Engineering, Yale University. Al- 
though written primarily for graduate students, this 
book assumes no previous knowledge of thermody- 
namics and develops each topic from fundamentals 
that are known to those who have a working knowl- 
edge of physics, physical chemistry and elementary 
calculus. Chapters cover the first two fundamental 
laws of thermodynamics and in general deal with their 
application to heat transfer, refrigeration, chemical 
reaction equilibrium, vaporization and condensation 
equilibria, properties of fluids, etc. The large influx 
of chemical engineers into the pulp and paper industry 
in the past few years has been leading to a better 
engineering approach to mill problems based on engi- 
neering fundamentals as covered in books of this kind. 
Copies may be obtained from the Book Department 
of the Thechnical Association of the Pulp and Paper 
Industry, 122 E. 42nd street, New York 17, N. Y., 
at $6.00 per copy. 


Arthur D. Little, Inc., Adds to Staff 


H. W. Christoffers, L. T. Dupree and R. B. 
Schneider have recently joined the staff of Arthur 
D. Little, Inc., Cambridge, Mass., industrial research 
organization. The addition of these men to the Arthur 
D. Little, Inc., staff indicates the firm’s increased 
activities in the field of technical-economic evalua- 


tions and investigations. Mr. Christoffers was pre- 
viously with Commercial Filters Corporation, Mr. 
Dupree with Servel, Inc. and Mr. Schneider with the 
central development group of Allied Chemical and 
Dye Corporation. 
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No. 56—4,000,000 Ibs., white No. 
36; flat, cut any size, min. width 21 
ins., max. width 48 ins. 

Whitaker Paper Co. ............ 

(800,000 Ibs. on one or all lots) 7.44c 

R. P. Andrews Paper Co. ...... 

(500,000 Ibs. only) 7.27¢ 

Barton, Duer & Koch Paper Co... 

(250 tons on all items) 7.25¢ 

No. 57—1,000,000 Ibs., white, No. 
32; rolls, min. width 16 ins., max. 
width 48 ins, (3-inch fiber cores). 

Whitaker Paper Co. ............ 

(800,000 Ibs. one or all lots) 7.2lc 

Cauthorne Paper Co. ........ 

(500,000 Ibs. only) 7.63c¢ 

Barton, Duer & Koch Paper Co.. 

(250 tons on all items) 7.50c 
(75 tons additional) 6.72c 

Central Ohio Paper Co. ........ 
(100,000 Ibs. only) 6.79c 

Madee Paper Co. «woos ccccscece 

—_ . (400, 000 Ibs. only) 7.11¢_ 

Marquette Paper Co. ........... 7.6145¢ 

Stanford Paper Co. ......seeees 

(500,000 Ibs. only) 7.63c 

No. 58—2,000,000 Ibs., white, No. 
36; rolls, min. width 16 ins., max. 
width 48 ins. (3-inch fiber cores). 

Whitaker Paper Co. ...........- 

(800,000 Ibs. one or all lots) 7.09c 

R. P. Andrews Paper Co. 

(1,000,000 Ibs. only) 6.99¢ 

Barton, Duer & Koch Paper Co.. 

(250 tons for all items) 7.00c 

Detter Gee. snccckcsscesesestave 

(360,000 Ibs., 120,000 
Ibs. per month) 6.59c 


No. 59—1,000,000 Ibs., blue, buff, 
green, pink, salmon and "yellow Nos. 
32 and 36; flat cut any size, min. 
width 21 ins., max. width 48 ins. Min. 


order, one color, 10,000 Ibs. 
Marquette Paper Corp. No. 2. 3 ote 


Chemical Wood Manifold, White and 
Colored 

No. 71—500,000 Ibs., white, No. 18; 
flat, cut 21x32, and 32x42 ins.; the 
grain to run 21-inch and 42-inch 
Nord h A Pulp & Paper Co. 

y ‘ap 

mage Ss 00.000 ae "ae 10.25¢ 

Gral Paper Co. ..ccsccccceces 

(200,000 Ibs. total lots 71 and 73) 9.90c 


ld D Faper Ge. x.0.-:-; 
Old Dominion 77750,000 lbs. only) 10.997 


No. 73—100,000 Ibs., blue, green, 
pink, and yellow, No. 18; flat, cut 
21x32, 22x34, 28x34, 32x42, ‘and 34x44 
ins.; the grain to run the 21-inch and 
42-inch ways. Min. order, one color 


; hy re & Paper Co. 
(50,000 ibs. only) 11.25¢ 
Cea a total lots 71 and 73) 11.00¢ 
50 Per Cent Manifold, White and 
Colored 


No. 76—100,000 Ibs., white, No. 18; 
flat, cut 21x32, 22x34, 28x34, 32x42, 
and 34x44 ins.; the grain to run the 


21-inch and 42-inch ways. _— 
P Core. of GU. Bu accacesces ic 
Socten, Duer p Sg gad Co... 18.90c 
ld Dominion Paper Co. ......-. 
” — (0. 000 Ibs. only) 17.987c¢ 


No. 78—80,000 Ibs., blue, cherry, 
green, pink, salmon and yellow, No. 
18; flat cut 21x32, 22x34, 28x34, and 
34x44 ins.; the grain to run the 21- 
inch way on the 21x32-inch size. 
Min. order, one color, 5,000 Ibs. 

Barton, Duer + Same pees Co... 18.90¢ 

Se pars, 000 Ibs. only) 18.236c 
Chemical Wood Bond, White and 

Colored 

No. 101—80,000 Ibs., white, No. 26; 

flat, cut any size, min. width 21 ins.; 


max. width 38 ins. 
Eastern Corp. .....secccceeeeces 11.46c 


No. 102—150,000 Ibs., white, No. 
32; flat, cut any size, min. width 21 
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PRINTING COMMITTEE OPENS BIDS 


(Continued from page 70) 


ins.; max. width 38 ins. 
Rem eee 9.3lc 


No. 103—80,000 Ibs., blue, No. 32; 
flat, cut 32x42 ins. 

Eastern SO a eee 10.04c 
No. 104—40,000 Ibs., blue, buff, 
green, pink, salmon, and yellow No. 
26; flat cut any size min. width 21 
ins., max. width 38 ins. Min. order, 


one color, 5,000 Ibs. 
No bids 


25 Per Cent Bond, White and 
Colored 

No. 105—200,000 Ibs., white, No. 26; 
flat, cut any size, min. width 21 ins.; 
max. width 48 ins. 

Se ee oo dinca snc wcuse 16.46c 

No. 106—700, 000 Ibs., white, No. 
32; flat, cut any size, min. width 21 


ins., max. width 48 ins. 
Aetna POGUE Dak y i cvesrastasne 
(total 1,200,00 Ibs. 
on 106, 107 and 108) 14.36c 


No. 107—700,000 Ibs., white, No. 
32; flat, cut any size, min. width 21 
ins., max. width 48 ins. 

RO FU GC v9 oeeskeciaae 

(total 1,200,000 Ibs. 
on 106, 107 and 108) 14.36 

No. 108—700,000 Ibs., white, No. 
32; flat, cut any size, min. width 21 
ins., max. width 48 ins. 

ae DO TG. nis okcsiewcisss 

(total 1,200,000 Ibs. 
on 106, 107 and 108) 14.36c 


No. 110—120,000 Ibs., blue, buff, 
cherry, green, pink, salmon and yel- 
low No. 32; flat, cut any size, min. 
width 21 ins., max. width 48 ins. 

Aetna Paper WR cus catirui ces 14.86c 

100% White Bond 

No. 128—40,000 Ibs., Nos. 32 and 
40; flat, cut any size, min. width 16 
ins., max. width 32 ins. Min. order, 
one substance, 2,000 Ibs. 


Paper Corp. of U. S. roeece Se 
R. P. Andrews Paper BO aii iy 24.25¢ 
Barton, Duer & Koch Paper Co... 24.00c 
ee or ee 24.18c 


Chemical Wood White Ledger 
No. 151—200,000 Ibs., No. 48, flat, 


cut any size, min. width 17 ins., max. 
width 48 ins. 


Wilcox, Walker Furlong Co. .. 8.26c 
I EE wearer ated eaances 9.60c 


No. 15286, 000 Ibs., No. 56; flat, 
cut any size, min. width 17 ins., max. 
width 48 ins. 


Wilcox, Walker Furlong Co. .... 8.26c 

North American Pulp & Paper Co. 9.90c 

GEL Sass Nex ehaceen aes 9.60c 

25 Per Cent Ledger, White and 
Colored 


No. 154—100,000 Ibs., white, No. 
48; flat, cut 22x34, 24x38, 28x34, 
32x42, 34x44 and 38x48 ins. Min. or- 
der, one substance, 5,000 Ibs. 

Se Oe ater deereds cee 14.36c 

No. 155—100,000 Ibs., white, No. 
56; flat, cut 22x34, 24x38, 28x34, 
32x42, 34x44 and 38x48 ins. Min. or- 
der, 5,000 Ibs. 

Se kk cehetececres 14.36c 

No. 156—100,000 lIbs., blue, buff, 
cherry, green, pink, salmon and yel- 
low, No. 56; flat, cut 24x38, 38x34 
and 34x44 ins. Min. order, one sub- 
stance, one color, 5,000 Ibs. 

Be PN GS ehh ehh 0600400 14.86c 


100% White Ledger 


No. 177—40,000 Ibs. No. 64; flat, 
cut 24x38, 28x34, 32x42 and 38x48 
ins. Min. order, 5,000 Ibs. 


Paper Corp. of ane teTD 24.25¢ 
R. P. Andrews (a 26.25¢ 
ae Duer & Koch wager Co... 24.00c 
ee MG. Si cnanecensens . 27.48¢ 





FOR PAPER 


Chemical Wood White and Colored 
Index 


No. 183—120,000 Ibs., white, 22%4x 
28%—148; flat, cut any size, min. 
width 17 ins., max. width 42 ins., 
with projecting colored-paper marker 
between each 100 sheets. 


Wilcox, Walker Furlong Co. .... 7.74c 
North American Pulp & Paper Co. 8.50c 


No. 184—200,000 Ibs., white, 221%4x 
28%—182 and 230; flat, cut 34%4x44 
ins., with projecting colored-paper 
marker between each 100 sheets. 


Min. order, one weight, 10,000 Ibs. 
Whitaker Paper CU -enkeces «+a 
(66,000 Ibs. during any 
calendar month) 7.67c 


Wilcox, Walker Furlong Co. .... 7.74c 
50 Per Cent Index, White and 
Colored 


No. 189—100,000 Ibs., white, 2214x 
28%—148; flat, cut 24x38, 28x34, 
3414x44 and 38x48 ins., with project- 
ing colored-paper marker between 
—_ 100 sheets. Min. order, 10,000 

s. 


Whitaker Paper Co. ............ 16.48c 
Barton, Duer & Koch Paper Co... 13.22c 


No. 190—500,000 Ibs., white, 22Y%4x 
28%—182 and 230; flat, cut 24x38, 
28x34, 32¥%2x42, and '3414x44 i ins., with 
projecting colored-paper marker be- 
tween each 100 sheets. Min. order, 


one weight, 10,000 Ibs. 

Whitaker Paper a 

(200,000 Ibs. only) 16.48c 
Walker, Goulard & Plehn Co. 

* 0 000 Ib. lots) 15.90c 
(20,000 Ib. lots) 16.65¢ 
(30,000 Ib. lots 15.50c 
(50,000 Ib. lots) 15.40c 
(100,000 Ib. lots) 15.30c 
Barton, Duer & Koch Paper Co... 14.22c 


No. 191—80,000 Ilbs., blue, buff, 
cherry, fawn, green, pink salmon and 
yellow 221%4x28%—182 and 230; flat, 
cut 24x38, 28x34, and 3414x44 ins., 
with projecting colored- -paper mark- 
er between each 100 sheets. Min. 


order, one color, one weight 5,000 lbs. 
Barton, Duer & Koch Paper Co... 14.97c 


No. 192—80,000 Ibs., blue, buff, 
cherry fawn, green, pink salmon and 
yellow 2214x281%4—148; flat, cut 24x 
38, 28x34, and 341%4x44 ins., with pro- 
jecting colored- -paper marker be- 
tween each 100 sheets. Min. order, 


one color, 5,000 Ibs. 
Barton, Duer & Koch Paper Co... 14.32c 


100 Per Cent White Index 


No. 196—50,000 Ibs., 2214x2814~— 
approximately 206; flat, cut 20%x 
50% and 3414x44 ins. 

R. P. Andrews Paper Co. ..:... 26.15c 

Barton, Duer & Koch Paper Co... 23.00c 


Antique-Finish Cover, White and 
Colored 


No. 203—150,000 Ibs., antique; 
white, blue, buff, dawn, quaker drab, 
terra cotta, gray, brown, green, gobe- 
lin blue, granite, tea and yellow; flat, 
1914x25%4—95, wtih projecting col- 
ored-paper marker between each 500 
a Min. order, one color, 5,000 
Ibs. 

Whitaker Paper Co, ............ 

(all colors except 


white and yellow) 8.52c 
R. P. Andrews Paper Co. ...... 8.57¢ 


50 Per Cent Laid Cover, Colored 


No. 205—100,000 Ibs., blue, cream, 
white, gray and green, 20x26—130; 
flat, cut 191%4x25% and 28x41 ins., 
with projecting colored-paper mark- 
er between each 500 sheets. Min. 


order, one color, 2,000 Ibs. 
R. P. Andrews Paper Co. ...... 12.73c 





| 


122 


Wood Manila 


No. 208—100,000 Ibs., 24x36—80 
and 100; flat, cut 25x38 and 32x42 ins., 
with projecting colored paper marker 
between each 500 sheets. 

Frank Parsons Paper Co. 

No. 210—40,000 Ibs., 24x36—120; 
rolls, 18-ins. diameter, ‘4%, 5%, and 
7% ins. wide, wound on wooden 
plu lugs, 1%-in. hole. 

itaker Paper Co. 
(4% inch. rolls) 5.875c 
(5% and 7% inch rolls) 5.625c 


Chemical Wood Manila 
No. 211—100,000 Ibs., 24x36—140 
and 160; flat, = any 6 size. Min. order, 


one we ight, 5, 
Paper of 
Perkins, cae e 


No. 2 Kraft 


No. 219—150,000 Ibs., 24x36—80 to 
160; rolls, min. width 9 ins., max. 
width .48 ins., wound on wooden 
plugs, 1%4-ins. "hole, or 3-inch fiber 


cores as may be specified. 
No bids 


High-Finish a Wood Manila 
ag 

No. 271—100,000 Ibs., 24x36—280; 

flat, cut any size, min. width 24 ins., 


max. width 38 i 
yw of U. S. 
P. rews Pa 
Perkins, Goodwin 


Calendered Tag, Manila and Colored 


No. 276—400,000 Ibs., manila, 22%4x 
28%4—150; rolls, 23% and 26% ins. 
wide (6-inch fiber cores with metal 
tips). 

a Duer & Koch Paper Co... 8.50c 

No. 277—60,000 Ibs., blue, brown, 
green, ivory, pink, red, salmon and 
yellow 223%4x28%4—150; rolls 23% and 
26% ins. wide (6-inch fiber cores 
with metal tips). Min. order one 
color, 10,000 Ibs. 

Barton, Duer & Koch Paper Co... 9.50¢ 


Jute Tag 
No. 280—100,000 Ibs.,. 221%4x28%4— 
200 and 280; flat, cut 28x38 ins. Min. 


order, one wei 
Mudge Paper 
Perkins, Goodwin Co. 


Manila Board 
No. 281—40,000 Ibs., 2232x28%— 
400; flat, cut 22x34 ins., with project- 
on colored- -paper marker between 
each 100 sheets. Min. order 10,000 


Ibs. 
Paper Corp. of U. S. 


Railroad Board, White and Colored 


No. 305—30,000 sheets, ash gray, 
green, orange and red, flat, 22x34 
ins., 4-ply each 100 sheets fully band- 
ed. Min. order, one color, 5,000 


sheets. 
Barton, Duer & _—— Ay 


Stanford Pape 
Old Dominion Paper Co. 


r Co. 
‘Gan $44.99 
5.31 


Wood Bristol, Colored 


No. 307—40,000 Ibs., 2214x28%— 
150; flat, cut 32x42 ins. 

Barton, ‘Duer & Koch Paper Co... 6.79c 

Frank Parsons Paper Co. 5. 


United States Postal Card Bristol 


No. 325—1,200,000 lIbs., 2234x284 
—188; rolls, 22 ins. wide, 30 ins. in 
diameter and 33 ins. wide, 36 ins. in 
diameter (6-inch iron cores). 

Whitaker Paper Co. 

qa, — 00 Ibs on any 
me or more lots) 6.22c 
R. P. Andrews Paper Co. 
qi, — - on an 
r all lots) 6 

No. 326—1, 200,000 " tbs., 22 Vex28V, 
—188; rolls, 22 ins. wide, 30 ins. in 
diameter and 33 ins. wide 36 ins. in 
diameter (G-inch i iron cores). 

Whitaker AY 

(1,800, 000 ibs. on any 
one or all lots) 

R. P. Andrews Paper Co. 

(1,500,000 Ibs. on any 
one or all lots) 


No. 327—1, 200,000 lbs., 22x28, 
—188; rolls, 22 ins. wide, 30 ins. in 
diameter, 33 ins. wide and 36 ins. in 
diameter | inch iron cores). 

‘aper 
(1, 8007 000 Ibs. on any 
one or more lots) 6.220 
R. P. Aatoogs Paper Co. 
,500,000 Ibs. om any 
one or all lots) 6.17¢ 


Presshoard, Colored 


No. 352—50,000 sheets, gray, flat, 
30x36 ins., thickness .0300 inch. Min. 
order, 5, 000 sheets. 

Whitaker Paper Co. 

per C sheets (25,000 lbs. Nov.) 
(25,000 Ibs. Dec.) 22.70c 
P. Andrews Paper Be Kh scads 23.58c 

Rae Eeeer Products Co. 

(half in Nov.; = in Dec.) 23.930 

Barton, Duer & Koch Paper Co... 18.85c¢ 

Old Dominion Paper Co. 

Mathers, Lamm Paper Co. 


News Board 


No. 360—500,000 Ibs., 26x38 ins., 
No. 100, flat, cut any size, min. 21x 
32 ins., max. 40x52%4 ins. (to be 


trimmed square on four sides). 
No bids 


Binder’s Board, No. 1 Quality 
No. 366—250,000 Ibs., flat, to trim 
25x30 ins., Nos. 16, 18, 20, 25, 30 and 


40. 

Mathers, Lamm Paper Co. 

No. 367—40,000 Ibs., 3854x3034, 
Nos. 12 and 20; flat, to trim 34x44 
No bids 


Binder’s Board Best Quality 
No. 368—20,000 Ibs., flat, to trim 
20x30 ins., and 22x28 ins., Nos. 18, 20, 
25, 30, 3 40 and 45. Min. order, 


5, 000 1 
Fomaiees Paper Co. 


Chestnut Cover Board 


No. 369—40,000 Ibs., flat, to trim 
25x30 ins. Nos. 17, 19, 21, 25, 31 and 


41. 
No bids 


Huyck Employees Reach Agreement 
(FROM OUR REGULAR CORRESPONDENT] 


RENSSELAER, N. Y., September 11, 1944—The mills 
of F. C. Huyck & Sons have reached an agreement 
with employees whereby the latter will receive an 
additional week’s pay instead of another week’s 
vacation. The employees recently had a_ week’s 
vacation but under the new contract they would 
be given two weeks of leave from their duties. 
However, it is pointed out because of the demand for 
their services it has been found practical to give 
the additional compensation. Starting next year the 
workers will have two instead of one week’s vacation. 


Radiation Type Pyrometers 


A new Bulletin, No. P1202, with twelve pages 
of information on the application, operation, and 
design of Bristol radiation pryometers has just been 
published by the Bristol Company, Waterbury 91, 
Conn. 

The principle of operation of the radiation unit 
is given in considerable detail. Its use with pyrometers 
of both the potentiometer and millivoltmeter type, 
with and without control features, is also described; 
and information regarding ranges, mountings, and 
accessories is included. Copies will be mailed on 
request. 


Asks Efficient Forest Management 


Efficient management of forests and their preserva- 
tion, as well as an organized program of reforestation 
is advocated by Dr. Norman McKenzie, who has just 
arrived in Vancouver to assume his post as president 
of the University of British Columbia. 

Dr. McKenzie stated that the forests of Canada 
represent one of the most valuable resources of the 
Dominion and he pointed out that with the minimum 
of care these forests were constantly reproducing 
themselves in a way that minerals, for instance, never 
would. Scientific knowledge suggest, he said, that 
we are only now beginning to understand how valuable 
this resource is and how many things we can do with 
it and make of it. 

“I predict that in the not very distant future the 
bulk of our forest products will be processed and put 
to a wide variety of uses and the forests will continue 
to be one of our greatest wealth producers. All of this 
is, of course, based on the assumption that we have 
the intelligence to mange and conserve our forests 
wisely, and the intelligence and industry, too, to 
preserve them from three great enemies—fire, forest 
insects: and ruthless exploitation.” 
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Powell River Surveys 
By-Products Field 


With a view to the possible estab- 
lishment of a valuable by-products 
industry in utilization of sulphite 
fiquor effluent from its pulp and 
paper plant at the Powell River Com- 
pany at Powell River, B. C., is un- 
dertaking a survey of such potentiali- 
ties as that particular field offers as 
part of the Company’s postwar de- 
velopment plans. 

Dr. M. M. Rosten, who formerly 
owned and operated the Kutno Chem- 
ical Works in Poland, and who re- 
cently supervised establishment of an 
alcohol reduction plant at Thorold 
for the Ontario Paper Company, has 
been conducting the survey. Work- 
ing on the project with Dr. Rosten 
are M. H. Jones and W. K. Voss, 
operating officials of the new Thorold 
plant. 

Dr. Rosten declared himself as 
“favorably impressed” with local 
possibilities. From a production 
standpoint he feels certain that 
Powell River has an abundant supply 
of the raw material for manufacture 
of industrial alcohol. 

However, marketing possibilities 
as well as other factors are yet to be 
thoroughly canvassed. : 

Almost 200 tons of sulphite pulp 
are produced daily at Powell River, 
representing about 50 % recovery 
from wood, and about 150 tons of 
lignin are now going to waste. Only 
the sugar content of this basic mate- 
rial can be effectively used in the 
manufacture of alcohol. 

The set-up would lend itself to the 
manufacture of several by-products, 
most important being dry ice or CO,. 
It is estimated that four tons of dry 
ice or 12 tons of CO, could be pro- 
duced daily. 

The Thorold alcohol plant has a 
ready outlet for its production at the 
synthetic rubber plant of Polymer 
Corporation, the Canadian govern- 
ment-financed enterprise at Sarnia, 
Ontario. 

No such market exists on the coast 
at the present time for industrial al- 
cohol although the production of 
gasoline is one of the interesting pos- 
bilities in connection with such an 
industry in British Columbia. 


Rulirig on Fiber Boxes 


Permission to manufacture certain 
kinds of solid fiber containers in ad- 
dition to “V” boxes without specific 
War Production Board authorization 
'S provided in an amendment to 
Direction 2 to WPB Order M-290 
issued by WPB’s Paperboard Divi- 


$10n. 


September 14, 1944 


Previously the direction forbade. 


the use of solid fiber container pro- 
duction equipment for purposes other 
than the manufacture of “V” boxes 
without specific WPB authorization. 

Schedule A, now a part of the 
direction, lists the types of contain- 
ers, besides ‘““V” boxes, that may be 
made of solid fiber, with ““W” boxes 
on the same level as “V” boxes. 

“VV” boxes are water-resistant solid 
or corrugated fiber shipping contain- 
ers used extensively for shipping 
military supplies and materials over- 
seas. “W” boxes are lighter weight 
boxes made of corrugated fiber 
board. 


Schedule A also includes interior 
boxes and parts when sold to be 
packed for the military services in 
accordance with Army and Navy 
specifications ; solid fiber board sheets 
to be made into. fiber drums; freezer 
boxes for packing butter, meat and 
fish, and solid fiber containers for 
packing military explosives, nitrom- 
on, TNT and dynamite. 

The amended order also requires 
certification in order to qualify as 
preferred orders, except for “V” and 
“W” box orders. All orders for do- 
mestic solid fiber freezer boxes speci- 
fying delivery before November 1, 
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placed pursuant to individual direc- 
tives, must be filled in accordance 
with such directives. Other orders 
must comply with the directions as 
amended, it was pointed out. 


To Make Pulp Stones 


Preliminary operations on a large 
new quarry project on Texada Island 
that will see the establishment of a 
complete crusher and rolling mill for 
production of agricultural limestone, 
flour and pulp stone for use in the 
production of ground work pulp, are 
being undertaken by the McMillan 
Mining and Quarry Company and 
subsidiary Roche Harbor Lime Com- 
pany, of Roche Harbor, Wash. 

The property recently was pur- 
chased by the McMillan interests in 
a deal involving several thousands of 
dollars. 

Walter S. Planta, pioneer promoter 
in Texada Island quarrying, was 
holder of the property which is of 
virgin rock and located at Eagle Bay. 

More than $50,000 will be ex- 
pended on a wharf, equipment and 
the installation of machinery. 

Preliminary equipment has arrived 
and 25 men will be employed imme- 
diately with this number increased 
to 100 as the operations expand. 


W.... Reading Multiple Gear Chain Hoists 
heavy loads can be lifted with little effort. 
Spur gear design and an 80% efficiency of the 
= gives rapid hoisting with relatively little 
effort. 


Brake action is positive, accurate, easy to con- 
trol and absolutely safe. The brake itself is 
self-adjusting and takes up its own wear. 
Long, trouble-free operation is assured by the 
self-lubricating gearing sealed in oil; anti- 
friction bearings sealed against dirt and mois- 
ture; and all-steel construction for maximum 
strength. 


Reading Multiple Gear Chain Hoists are avail- 
able in ratings from 1 ton to 20 tons for 
hoisting jobs that require speed and accuracy. 
For full information and prices write for 
price and dimension data sheet. 


READING CHAIN & BLOCK CORPORATION 


2113 ADAMS ST., READING, PA. 


CHAIN HOISTS @ ELECTRIC HOISTS ¢ OVERHEAD TRAVELING CRANES 


READING HOISTS 





American Pioneers 


The first oil well near Titusville, Pennsylvania, was 
drilled by Colonel Edwin L. Drake, and was sixty-nine 
and one-half feet deep. This was in 1851. 


FIVE YEARS after the digging of the first ofl well in Penn- 


sylvania, Draper BrorHERS commenced operations as woolen 
manufacturers. 


Pennsylvania pioneered in papermaking by the establishment 
of William Rittenhouse in 1690, as well as in oil-drilling in 1851. 
Dependent as we are upon oil, we are still more dependent upon 
paper, and papermaking will always demand the best grades of 


papermakers’ felts — DRAPER FELTS. 


¥ Draper Felts For Efficiency bd 


DRAPER BROTHERS COMPANY 


Woolen Manufacturers Since 1856 
CANTON, MASS. 


OUR 
REPRESENTATIVES 7 -as.£. BERTSCHY 
to serve you Milwaukee, Wis- 


ie) 
WwW. L. ca FF 
e MP RALPH E.BRIGGS . R. LELO 
Sevennah, oo Canton, Mass. a esenuen, Wesh. 


WILLIAM N. CONNOR 
Q Canton, Mass. y 


Amends Waste Paper 
Bailing 

Twenty - one industrial grades of 
wastepaper when packed in machine 
compressed bales may be sold regard- 
less of the weight of the bale at ceil- 
ings heretofore applicable only if 
each bale weighed at least 50) 
pounds, the Office of Price Adminis- 
tration announced on September 9, 

This action, effective September 
11, 1944, has been taken at the re- 
quest of the industry, which has 
shown that it is customary to pack 
these grades in bales smaller than 500 
pounds. Accordingly, existing ceil- 
ings are maintained, with the bale 
weight requirement eliminated. 

The 21 grades affected are: New 
corrugated cuttings, box board cut- 
tings, white blank news, new manila 
envelope cuttings, one cut new manila 
envelope cuttings, manila tabulating 
cards free from groundwood, manila 
tabulating cards groundwood, No. 1 
hard white shavings, hard white en- 
velope cuttings, one cut hard white 
envelope cuttings, No. 1 soft white 
shavings, one cut soft white shav- 
ings, miscellaneous soft white shay- 
ings, No. 1 fly leaf shavings, No. 1 
groundwood fly leaf shavings, No. 2 
mixed colored groundwood shavings, 
No. 1 assorted kraft (old kraft), 
triple sorted No. 1 brown soft kraft, 
mixed kraft envelope and/or bag 
cuttings, kraft envelope cuttings, and 
new 100% kraft corrugated cuttings. 

The 500-pound baling provision on 
the ten other grades of wastepaper 
continues in effect, industry concur- 
ring that there should be no change in 
this requirement on these grades. An- 
other change made today results in an 
increase of $3 per ton in the ceiling 
price of mixed books when sold as 
wastepaper for use in the manufac- 
ture of paperboard. A former provi- 
sion has been eliminated, which re- 
quired that mixed books must take 
the ceiling price of No. 1 mixed paper 
when sold to paperpoard manufactur- 
ers. Ceilings on mixed books are $17 
per ton when sold loose and $22 per 
ton when sold in 500-pound bales. 
Ceilings on No, 1 mixed paper are 
$14 per ton when sold loose and $19 
per ton when sold in 500-pound bales. 
This action has been taken to elim- 
inate the discouragement of ship- 
ments of mixed books to paperboard 
manufacturers because of the price 
ceiling. Since the function of alloca- 
tion properly falls within the juris- 
diction of the War Production 
Board, OPA said that it had de- 
termined such matters should be left 


to that agency. 
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LONGER LIFE 


Hard Surfa 


Por Equipment ! | tama 


Cut Maintenance Costs —Use 
Industrial Chromium Plating 


CRODON’s exceptionally effi- 
cient protection against wear 
and corrosion insures substan- 
tial savings in your maintenance 
costs. Because chromium is the 
hardest commercial metal and 
completely non-corrosive, 
CRODON-plating prolongs the 
normal life of your equipment 
and reduces expenses incurred 
by frequent replacements, oper- 
ating delays and interrupted 


production. 


CRODON- plated equipment 
alsoinsures better-quality prod- 
ucts. More precise, better-de- 
fned results and more perfect 


fnish are obtainable, *due to 


CRODON -plating’s unusually 
smooth, hard, easily cleaned 
surface. It also offers remark- 
able freedom from product 
contamination. Its new-equip- 
ment performance endures for 


surprisingly long periods. 


Look for the trademark CRO- 
DON — it assures you of the 
best in chromium plate. It guar- 
antees top quality applied in the 
most practical, economical way 
— for behind every CRODON 
application are the expert 
knowledge, experience and 
resources of America’s largest 
and oldest industrial chromium 


plating organization. 


Let us show how CRODON-plating can help 


you solve your maintenance and cost problems. 


(RODON 
BVI 


“ae 


Setember 14, 1944 


Worn slot 
of ordinary bronz 
, : ” 
en 10 diameters) after 70 ae 
» Showing rough and ragged slot clin 


CR 
a ae ‘plated slot after 24 months’ 
Goer - ; ata slot accuracy ab. 
Smoothness of slot ed ; 
ges. 


Corrosion Resistance Cuts 
Operating Costs 


roll, 116 in 


Steel 
ches long — ‘ el couch 
eter, CRODON- p lated : - a inches diam- 


ist corrosion. 


Smoothness Insures 


Better Quality Product 
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New York Paper and Pulp Market Review 


Paper Supply Situation Expected To Continue Tight Until End of 
European War—Sweden Reported Prepared To Supply American 
Pulp Needs—OPA Amends Bale Weight Ruling On Waste Paper. 


Office of the Paper Trape Journat, 
Wednesday, September 13, 1944. 


Paper supply for civilian consumption continues 
substantially under requirements. No relief from this 
tight supply situation appears possible until the 
European war ends. Government estimates of essen- 
tial requirements for all purposes continue very high. 
The Army reports urgent need for more book, writing 
and groundwood papers. The supply situation in 
paper board is more critical than in paper and the 
future supply situation is entirely contingent upon 
the conclusion of the conflict in Europe. Paper pro- 
duction is sufficiently high to supply trade needs but 
war demands have been higher than had -been 
estimated earlier in the year. 


Newsprint consumption quotas of 30-pound news- 
print paper have been reduced to newspaper pub- 
lishers, effective October 1, 1944. The quarterly 
consumption by special types of newspapers and 
newspapers using less than 25 tons quarterly, will be 
frozen at the average quarterly consumption in the 
first three quarters of 1944, or the consumption in the 
corresponding calendar quarter, whichever is greater. 
Additional tonnage for printing newspapers for sale 
to the armed services personnel has also been pegged. 

Paper production for the week ended September 9 
was estimated at 92.8%, compared with 90.7% for 
1943, with 83.3% for 1942, with 84.8% for 1941, and 
with 69.3% for the corresponding week for 1940. 

Paper board production for the week ended 
September 9 was 97.0%, compared with 97.0% for 
1943, with 78.0% for 1942, with 80.0% for 1941, and 
with 60.0% for the corresponding week for 1940. 


Wood Pulp 


With the rapid progress of the allied forces raising 
the expectation that the end of the war in Europe will 
come relatively soon, interest is revived in the position 
of Scandinavian countries supplying wood pulp. 
Chemical pulp inventories in Sweden at the present 
time are reported between 600,000 and 700,000 tons, 
with capacity close to 250,000 tons a month. Although 
the British contract is for monthly shipments over 
a year aggregating 20,000 tons monthly, J. A. Pagel, 
president of the Association of American Wood Pulp 
Importers, declares Swedish capacity should be 
adequate to meet American needs. 


Rags 


Mill demand for the paper making grades of new 
cotton rags is active. Mills producing writings and 
bonds are reported purchasing in volume. 

Roofing mills are also reported showing keen 
interest in low grade cuttings. Fiber, plastic and 
other consumers are also actively in the ‘market. The 
heavy demand for roofing rags continues at this date, 
with the major requests for old whites. Demand for 
third and blues is reported only fair. 


Old Rope and Bagging 


Demand for old rope continues active. No impor- 
tant change in the market situation has been reported 
at this date. Prices are well maintained by relative 


light current supplies. 

The scrap bagging market continues to reflect more 
strength. Inquiries from consumers are increasing 
but the price facter still keeps trading slow. Prices 
continue unchanged. 


Old Waste Paper 


The expected OPA Amendment No. 9 to MPR 
No. 30, changing the ruling of weight of bales, was 
issued on September 9. It states that 21 grades of 
paper stock, when purchased in machine compressed 
bales, may be sold regardless of the weight of the 
bales, at ceilings heretofore applicable only if each 
bale weighed at least 500 pounds. Amendment No. 9 
became effective on September 11, 1944. 

The WPB has issued appeals for the collection of 
more waste paper from business concerns and all 
other sources. More tonnage is needed by the mills, 
particularly for the production of paper board, to 
meet the extremely and apparently increasing demands 
of the government. Prices are firm at ceilings. 


Twine 


Demand for twine continues active. No change 
of importance in supply, demand, or prices, has been 
reported this week. Fibers continue in active demand 
by paper, plastics and other consumers. 


Quaker Oats Organizes Chemicals Dept. 


The Quaker Oats Company, sole producer of 
furfural and allied chemicals for many years, 
announces the formation of a Chemicals Department, 
August 1, 1944. This step is expected not only to 
facilitate continued handling of war orders, but 
to develop an improved organization with which to 
enter the post-war period. This department will 
integrate the functions of sales, research, and produc- 
tion heretofore carried out by several divisions of the 
company. The furfural and technical divisions 
become merged in the chemicals department under 
the new plan, and their former designations discon- 
tinued. 

The Quaker Oats Company at the same time 
announces the appointment of Dr. Lauren B. Hitch- 
cock as manager of the chemicals department, located 
at the general offices, 1900 Board of Trade Building, 
Chicago 4, Ill. For the past nine years he has been 
with the Hooker Electrochemical Company, Niagara 
Falls, N. Y., in both research and sales Departments, 
lately as manager of sales development. Formerly 
Professor of Chemical Engineering at the University 
of Virginia, he received his training at the Massa- 
chusetts Institute of Technology. 


Philip Richardson Made Director 
[FROM OUR REGULAR CORRESPONDENT] 

Boston, Mass., September 11, 1944—At a recent 
meeting of the stockholders of Storrs & Bement 
Company, Philipp Richardson was elected a director. 
Mr. Richardson has been with the company 20 years, 
in charge of the Linweave Department, and has 
supervision of the firm’s warehousing facilities. 
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In harvesting our timber crop, we are finding as 


anation that our forest land is a tremendous victory 
garden. ¢ Its fruits include staples like rough and 
finished lumber . . . like a hundred kinds of paper 
to promote and sustain the vitality of enterprises 


military and civilian. ¢ And the forest yields an 


endless variety of essential products like fabrics, 
special packages, plastics . . . even gunpowder. 
¢ It is fortunate for this country and its allies that 
vast forests like those of the Pacific Northwest are 
yielding an abundant and continuous supply of 


things needed at home and abroad by men at war. 


Pulp Division 
Weyerbaeuser Timber Company 


BLEACHED AND UNBLEACHED SULPHITE PULP 
Mills at Longview, Washington e Everett, Washington 


September 14, 1944 





MISCELLANEOUS MARKETS 


Office of the Paper Trape Journat, 
Wednesday, September 13, 1944. 


BLANC FIXE—The market for blanc fixe continues 
to conform to prevailing quotations. Current demand 
fair. The pulp is currently quoted at $40 per ton, in 
barrels, at works; the pewder is currently quoted at $60 
per ton. 


BLEACHING POWDER—Current demand is re- 
ported active. Supply situation reported satisfactory. 
Bleaching powder is currently quoted at from $2.50 to 
$3.10 per 100 pounds. All prices in car lots, in drums, 
f.o.b. works. 


CASEIN—OPA maximum prices on processed acid- 
precipitated casein are as follows: 10,000 pounds or more, 
25 cents per pound ; 2,000 pounds, 24% cents per pound; 
less than 2,000 pounds, 2434 cents per pound, f.o.b. 
shipping point. 

CAUSTIC SODA—Supply situation continues tight, 
with production and demand reported very heavy. Solid 
caustic soda is currently quoted at $2.30 per 100 pounds. 
The flake and ground are currently quoted at $2.70 per 
100 pounds All prices in car lots, in drums, f.o.b. works. 


CHINA CLAY—Demand for some grades of china 
clay is reported moderate this week. Domestic filler clay 
is currently quoted at from $7.50 to 15 per ton; coating 
clay is quoted at from $12 to $22 per ton, at mines. 
Imported china clay is currently quoted at from $13 to $25 
per long ton, ship side. 

CHLORINE—Production reported excellent. Demand 
for all uses heavy; most essential requirements fulfilled. 
Prices remain unchanged. Chlorine is quoted at $1.75 per 
100 pounds, in single-unit tank cars, f.o.b. works. 


ROSIN—Higher prices are quoted on some grades of 
rosin this week: OPA ceiling price on “G” gum rosin is 
set at $5.33 per 100 pounds, in barrels, Savannah. “FF” 
wood rosin is currently quoted at $5.32 per 100 pounds 
in barrels, New York. Seventy per cent gum rosin is 
currently offered at $5.60 per 100 pounds, f.o.b. works. 


SALT CAKE—Demand reported moderate. Quotations 
on salt cake continue to remain unchanged. Domestic salt 
cake is currently quoted at $15 per ton; chrome cake at 
$16 per ton. All prices, car lots, at shipping point. 


SODA ASH—Market requirements for soda ash 
continue very heavy. Production reported good but 
demand is reported in excess of supply. Prices continue 
unchanged. Prices on soda ash in car lots, per 100 pounds, 
are as follows: in bulk, $.90; in paper bags, $1.05; and 
in barrels, $1.35. 

STARCH—Corn is reported coming into market in 
larger volume, and industrial supply situation appears 
improved. Quotations continue unchanged. Pearl is 
currently quoted at $3.72. per 100 pounds. The powdered 
grade is currently quoted at $3.83 per 100 pounds. All 
prices f.o.b. Chicago. 


SULPHITE OF ALUMINA—Supply situation is well 
balanced. Quotations are unchanged. Prices on the 
commercial grades are quoted at from $1,15 to $1.25 
per 100 pounds. The iron free is currently quoted at 
$2.35 per 100 pounds. All prices in car lots, in bags, 
f.o.b. works. 

SULPHUR—Demand is reported steady for sulphur. 
Quotations on all grades continue unchanged. Annual 
contracts are currently quoted at $16 per long ton, f.o.b. 
mines. The current contract prices at Gulf Ports remains 
unchanged at $17.50 per long ton. 

TALC-—The market for domestic tale is reported 
moderately active. Quotations unchanged. Domestic grades 
are quoted at from $16 to $21 per ton, at mines. 


MARKET QUOTATIONS 


All market quotations, excepting those otherwise 
designated as official OPA maximum prices, are 
based on the manufacturers’ price level as of October 


1-15, 1941; 


maximum wholesale prices are based 


on the merchants’ maximum prices for stipulated 
quantities at a quoted price to all customers of a 
like class, as shown by the merchant’s sales records 
of goods delivered during March, 1942. A merchant's 
price list in effect in March 1942, showing quotations 
of actual shipments, will establish the current maxi- 


mum prices. 


Paper 


(Delivered New York) 


Standard News, - ton— 
Roll, contract.  — oe-— 
Sheets 600 “ — 
*OPA Maximum Prise. 


Kraft—per cwt.—Carload _fipatities 
Zone A, f.o.b. 


Superstandard 
rapping 
No. 1 Wrapping. 
Standard rapping*4. 75 
Standard Bag 4.375 “ 
*OPA beret taat Prices. 


oo 0 @$5.25 
#5, 00 “ 


Tissues—Per Ream—Carlots 


White No. 
White No. 
White No. 
White No. 


PITT tt 


Toilet—1 M 
Unbleached 
Bleached 
Unbl. Toilet, 

Bleached Toilet.... 5.70 


Paper Towels, Per Case— 


Unbleached, Jr..... 2.20 
Bleached, Jr. ...... 3.20 


Manila—per cwt.—C. 1. f. a. 
No. 1 
No. 1 Manila Wrap- 
weings 35 Ib..... 6.00 
2 Manila Wrap- 
oly 35 Ib. 5.75 


Boards, per ton— 


ee aie Case 


. @ 
Chip “ 
S 1° Mla. L1. Chip*60. = 

hite Pat. Coated*75.00 ‘“ 
Kraft Liners 50 lb.*63.00 “ — 
Binders Boards... 84.00 ‘* 116.00 


*OPA Base Prices per 10 tons. 
Less than 10 tons but over 3 tons, add 
$2.50; three tons or less, add $5; 
regular 35-39 basis, add $5.; basis 
40-49, add $2.50; Le 91-100, add 
$2.50; basis 101-120, add $5. 


_The following are representative of 
distributors’ resale prices: 


Rag Content Bonds and Ledgers— 
White, Assorted Items, 


Delivered in Zone 1: 
Bonds Ledgers 


ae ‘1 $39.10@$46.00 $40.25@$47.25 


39.25 
35.00 
28.25 
27.75 
24.25 
21.50 


32.20“ 37.75 33.35 “ 
sa0e” sans See” 
23.00 “ 27.00 24.15 “ 
0 soon 22.80% 
18.70 “* 22.75 19.90“ 


Rag 16.40“ 20.00 17.55 “ 
Colors at $1.00 cwt. extra. 


Sulphite Bonds and Ledgers— 

White, Assorted Items. 

Delivered in Zone 1: 

Bonds Ledgers 

No. - $10. 55 @$12. 75 $11.70@$14.25 
No. . 9.65 11.75 10.80“ 13.25 
No. 3.. 9.20% 11.25 10.35 12.50 
No. 4.. 8.90“ 10.75 10.05“ 12.25 
Colors $1.00 cwt. extra. 


Free Sheet Book Papers— 
White, Cased Paper. 
Delivered in Zone 1: 


No. 1 Glossy Coated. ..$13. 65 @$15.50 
No. 2 Glossy Coated... 12.40% 14.00 
No. 3 Glossy Coated... 11.60“ 13,25 
No. 4 Glossy Coated... 11.15" 12,75 
No. 1 Antique (water- 


vory & India at $.50 ‘owt. vextra, 


Wood Pulp 


OPA Maximum Prices and Canadian 
Manufacturers Prices, Less Freight 
Not Exceeding OPA Allowances. 


Bl. Softwood Sulphite 

Unbl. Softwood Sulphite 
. Hardwood Sulphite 

Unbl. Hardwood Sulphite 

Bl. Mitscherlich 

Unbl. Mitscherlich ..72.00 @ aM 

N. Bleached Sulphate 

S. Bleached Sulphate 

N. Semi-Bleached pees. 

S. Semi Bleached Sulphate.. 

N. Unbl. Sel hate 

S. Unbl. 

Bl. Soda 

Unbl. 

Groundwood 


Transportation Allowances 


Applying to Producers of Wet Wood 
Pulp. 
Below 
50% Air 
Dry Weight 
Northeast 
Lake Central 
Southern 
West Coast (in area) 
West Coast (out area) 


50%-80% Air 
Dry Weight 
Northeast 
Lake Central ....ccsecses si 
Southern 
West Coast (in area) 
West Coast (out area) 


Applying to Producers of Dry Wood 


Pulp. ae 
80% Air 
Dry Weight 


Northeast 

Lake Central 

Southern 

West Coast (in area) 

West Coast (out area) .... 
Should freight charges actually ¢ 

ceed these allowances, the difference 

may be added to the maximum prices. 


Domestic Rags 


New Rags 


(Prices to Mill £. 0. b. N. ¥) 

Shirt Cuttings— 

New White, ae i. - 6.50 @ 1a 
Silesias No. “ ite 
New ablcached.. “ ee 
Blue Overall “ 5, ; 
Fancy “ - 
Washables « 3, 
=— Khaki Cut- ar 

ce 3.50" 


Unbleached Khaki 


Cuttings 
* OPA Maximum Prices. 
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In Prosperity or Depression 


rise 

are - , ; me ee e 

a : ...During War or Peace 

a a . 

ted oS The Lobdell Company had its beginnings only sixty years after 

the United States was established as a Nation. Under free enter- 
a ; prise, trackless forests and almost endless grassy plains, trod by 

rds rs the feet of the pioneer, became dotted with farms and settle- 

it's ‘ ments. 

ons 2 Villages grew into cities, cross-road stores became great mer- 

xi- cantile establishments, small shops: developed into mighty in- 


dustries. 


The Lobdell Company has been part and parcel of this growth. 
When peace returns and war-time restrictions are lifted, industry 
will resume normal production . . . will help build a greater 
America. Having learned valuable lessons from the blunders of 
the recent past, the Nation looks with confidence to the future. 


/ an ‘ Lobdell leadership can be counted upon to support and encour- 
+ 12°95 “ age competitive, private enterprise . . . the best guarantee of 
; quality and economy production of all consumer goods, including 
ie e the up-to-date line of Lobdell machinery for the paper and 
10.75 , allied industries. 

' 11.00 x 

10.25 

' 10.50 

9.75 

10.00 

9.50 


Rhoads Engineering 
Service has shown many paper 


nadian mills how the application of Tannate Watershed Leather 

= Belting can result in more efficient drives, requiring less 

$86.00 maintenance. Tannate is an ideal belt for paper mill 

ae service where a hot, humid atmosphere may exist. It is ROLL GRINDERS: 

71.50 made with waterproof cement, and treated to resist The automatic crowning device, a feature of all Lobdell Roll Grind- 

81.00 E te . ers, grinds a perfect crown of any size, on any length roll. Roll 

or moisture so that even when damp it will carry nearly a oma - - cane ——_ oun Ss ~~ new ao 
. . : . grinding wheel in- L en ‘or continual attention by the 

79.00 full load without laps or plies separating. operator is entirely eliminated. A constant and uniform grinding 

82.00 Tannate is strong, flexible, and enduring. Let us tell you ‘pressure is maintained . . . wheel wear is reduced and the grind- 

75.00 - ‘ fs ing operation is speeded up. The automatic in-feed attachment 

73.00 what it has done for other mills and what it can do can be installed on any Lobdell roll grinding machine, now equipped 

63.50 fi with the Lobdell crowning device. 

72.00 or you. 

68.00 


an a | MICROMETER ROLL CALIPERS: 


Indispensable in keeping check on regrinding of rolls. Extremely 


J ‘ “a Ne accurate, light in weight and easily adjusted to varying roll diame- 
Wood s : : ; ter; 7” to 30”, 8” to 36” 
and 9” to 42”. 


Air * 

Veight Pek Vesa : 

2 P CALENDER 

3.50 s . — . 

08 amy IKE = STACKS: 

630 - cn “ 3 Lobdell Calender stacks are 
‘ rd cute PR . accurate, durable and easily 

% Air ta z ca, ia operated. Roll lifts, controlled 

Veight B ‘ from the floor, may be actu- 

1.50 ~ , ae Ne ated by electric motor, hy- 

1.50 “aa j ; ' draulic power or hand 

4.00 = ratchet. Up-to-the-minute 

9.50 automatic lubrication or anti- 

5.50 ; ' friction bearing equipment 

Wood ; : Be is employed as service indi- j 

: : cates. 
ove 
» Air 


rea eS 7 | PURALOY 


31 Pe CHILLED CALENDER ROLLS: 
50 : Made of an exclusive Lobdell developed alloy, having hardness and 
50 . corrosion resistance to meet the added severe service of water fin- 
yo a S — ish, etc. Alloys used in “Puraloy” rolls are under wartime regulation. 
rence dj eee = - : Now available in limited quantities. 
: Me We are interested in your post-war needs . . . and urge qe to call upon us 
; i? : Cede cnidnwy ter Kay "oahinn and’ allied A. Wy ——— 
Y.) , . ; } 7 
7.25° 
a | LOBDELL 
ise JE.RHOADS & SONS « Est. 1702 
5.00" COMPANY estas. 1836 WILMINGTON 99, DEL. 


4.25° me ie SIXTH + PHILA. 6, ae Built and sustained upon the rights to Free, Competitive, Private Enterprise 


guaranteed by the Constitution of the United States 


3.50° NEW YORK . CHICAGO - ATLANTA - CLEVELAND Rolls e Calender Stacks ¢ Roll Calipers « New Improved Roll Grinding Machines 


SONNE EE OS REO MS AMET TREE a RS Oui ES 


NAL September 14, 1944 
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vid Rage 
ate, No. s— 
conecece he 
‘iscellaneous ....°3.20 
teed... ae 


No. SA 
Old Maniis Rope. . 
PA Maximum Prices. 


Foreign Rags 


All Prices nominal 
New Rags 


Sew Dark Cuttings.. 2.25 
New Mixed Cuttings. 2.00 
New Li im Silesias.. 5.50 
Light Flannelettes... 5.50 
New White Cuttings. 7.00 
gee Light Oxfords. 4.00 

ew Light Prints... 3.00 


Old mens 


White Linens. 
White Linens. 
White Linens. 
White Linens. 
White Cotton. 
White Cotton. 
White Cotton. 
White Cotton. 
Extra Light cee > 


uuann~ 
RSsanss 


go # Se ymenpe pe 


aw 
oo 


Sank 


—* 


SS5381 | SaaS 


t Prints.. es 
lue Cottons. 
French Blue Linens. 
e and —-< 
Linsey ee 
Dark Cottons. 
Old Rew “Sioppeis 


Drepopopotew mee ape 
voON™ND 


BO me ee 


BAGGING 
(Prices to Mill, f. o. b. N. 


Wool Tares, light.... 
Wool Tares heavy... 4.50 
Bright Bagging..... 4.50 


J 
#o. 1 Sisal Strings. :*4.00 
Livy Strings 2.00 
OPA Maximum Price. 


Old Waste Papers 


(F. o. b. New York) 
OPA Maximum Prices, Baled 
Yo. 1 Hard White 
Envelope Cuts, one 


cut 3.37K@ — 
“oe. 1 Hard White 

aoerivee Cuts.... 3.12% — 
No. 1 ard White 


partes. 2.87K%" 
as 1 me ed 
Shavings, ale 3.50 


- White Shavings, 
ne 
bh 


ti 


67%" 


ue ae sgapecazeees) A 

Fly Leaf Shavings 1.25 “ 
No. 2 Mixed Grouna- 

nose Fly Leaf 
— Colored Shav- 


Groundwood 
ed Shavin 
Overissue 
azines 
Nt sites _ 1.9806, 
MES ccccee 
Mixed Books......... 1.10 
No. 1 White Ledger.. 2.30 “ 
No. 2 Mixed Ledger, 
colored - 
New Manila Envelope 
Cuttings, one cut. 
New Manila Envelope 
Cuttings 


2.87%" 


Extra 

Mixed Kraft, Env. & 
Bag Cuttings.. 

=, Envelope C 


No. 
rown Soft Rastt. 2.50 
New 100% Kraft Cor- 
rugated Cuttings.. 2.25 
No. 1 Assorted O 
Kraft 
New Jute Corrugated 
Cuttings 
Old 100 . 
rugated Containers 1.75 
Old Corrugated —_ 
tainers 
Box Board Cuttings. 
White Blank News.. 


No. 1 Mixed Paper.. is 

Old Corrugated Con- 
er 

Mill Wrappers 


Twines 
All Prices Nominal 
(CF. o. b. Mill) 
(Soft Fiber) 
Conroe Puaaee— 


21 @ 

White Hemp.. océce a 
Fine Polished— 

Fine India........ .26 “ 
Unpolished— 

Box 17%“ 


Pap 17 «6 
Tube Rope........ -19 *% 
wen Paper... -seee 205%" 

RPP, ope: = _ 
Sot i Rope... oe 


{Liard wae), 
Medium Java 
Mex. Sisal 
Manila 


PHILADELPHIA 


Domestic Rags (New) 


(Price to Mill.) 
Shirt Cuttings— 
ee BER, Bonnccecsce 
New White No. 2.......... 
Se MOR, osacceneccee 
Black Silesias, soft........ 
New Unbleached .......... 
Washable Prints 
Washable No. 1.......000- 
Bie DUR. cc cnccccccccsce 


Cottons—According to grades— 
Washable shredding ....... 
Fancy Percales .. 
New Black Soft 

Khaki Cuttings— 
Unbleachable Cotton Cuttings 
Bleachable Cotton Cuttings. . 
Men's Corduroy . 

Ladies’ Corduroy . 
Cottonades 


Domestic Rags (Old) 
White No. 1— Re- 
sacked o 


Miscellaneous No. i. 3.20 
Miscellaneous No. 2. 2.65 @© — 


White p 2-- Re 
packed - 2.90 


Thirds and Bieco— 
Miscellaneous .... 1.80 
Repacked 

Black Stockings— 
(Export) 

Roofing Stock— 
Foreig? No. a; .-Nominal 
Domestic No. 1... 1.55 
Domestic — 3: - 1.45 & 
Roofing Bagging. . - 135 « 

Old Manila Rope $.78 « 


Bagging 
(F. o. b. Phila.) 
Gunny No. 1— 
Foreign 
Domestic E 
No. 1 Clean bright— 
Sisal Strings ..cccccccccces 4 
No. 2 Clean bright— 
Sisal Strings ......ss..se0. 
Sisal Jute ...cevee.e 002% “ 


coos 8.25 % 3.90 
nawsseees Se Ea 
Wooi Taree am .... 4.00 “ 4.25 


03 
0294 


No. 1 New 
Burlap ae 3.00 
New Sone Cuttings 3.75 


Old Papers 


(F. o. b. Phila) 
OPA Maximum Prices, Baled 


No. 1 Hard White 
Envelope Cuts, one 


Ne . we — 2.87% 
avings, unru . 4. se 
Soft White Shavings, 

2.50 « 
White Blank News.. 1.65 « 
Soft White Shavings, 


«© 4.00 
« 4,00 


3.37%" 


ite Ledger. . 2.30 
lo, 2 Ledger, colored 2.00 « 
Ne Heavy B 

& Staisaton 
Overissue Magazines. 
New Manila 

Cuttings 
No. 

raft 

No. 1 Mixed Paper. . 
Box Board Cuttings. 
Kraft Corrugated Cut- 

tings 


No. 1 N 


BOSTON 


Old Papers 
(F. o. b. Boston) 


OPA Maximum Prices, Baled 


No. 1 Hard White 
Shavings, unruled. 2.874%@ — 
No. 1 Hard White 
Shavings, ruled... 2.50 “ 
a —— Shavings, 2.18 
“ce 


1.67%" 


1.12%" 
No. Ground wood 
Fly Leaf Shavings 1.25 * 
No. 2 Groundwood 
Fly Leaf Shavings .90 “ 
Mixed Colored Shav- - 
o 


ings 
New Manila Envelope 
Cuts, one cut...... 2.87%" 
Hard White Envelope 
C 3.37%" 
Triple Sorted No. 1 
2.50 


rown Soft Kraft. 
Mixed Kraft Env. & 

Bag Cuttings 2.75 « 
= a Cut- 3.38 
- T dey Books 

& ee 
New Manila Envelope 

Cuts, one cut 2.87%" 
New Manila Envelope 

Cuttings 2.65 
White and Colored 

Tabulating Cards.. 2.25 “ 
Ground Wood Tabu- 

lating Cards 1.35 “ 
White Blank News.. 1.65 
No. 1 Assorted Old 

Kraft 1.78 < 
No. 1 Mixed Paper... .95 “ 
Overissue N 2 « 
Box Board Cuttings. .72%" 
New Corgnageed Cut- 

tings, Kra' 2.25 
Old Too% Reais Cor- 

frugated Containers 
Old Corrugated Con- 

tainers ... 
june Corrugated Cut- 


(F. o. b. Boston) 


Gunny Bagging— ; 
Foreign (nominal) 
Domestic .....+++ @ 2.75 

Sisal Rope No. i. ..94.75 oo 

Sisal Rope No. ee 4.25 *& 

Mixed Rope ........ — “ 1.55 

Fomine "Rope— 

Foreign 
Domestic 

Manila Rope— 

WAC cccceces ee. 


Domestic : . 2 = 


Soft = aie 
Jute VePareads: 3 300 3.50 


Sheshere Burlap.... 8.50 ‘ 9.00 
Scrap Burlap— 
Foreign 
Domestic — “ 2.50 
South American... — “ 3.00 


Wool Tares— 


4.25 
Aust. Wool Pouches... — 
New Zealand Wool 
POUGRES cccccccce 
New Burlap Cuttings 4. 75 
Heavy Baling Bagging 4.00 
ne Mill age! ing.. 2.50 
2 Roofing Baggin — 
OP A Maxim am Polen 


Domestic Rags (New) 
(F. 0. b. Boston) 
Shirt Cuttings— 
New Light Prints. .04% 
Fancy Percales.. 04 
New White No i. .06 
New Light Flannel- 
ettes 05%" 
06 « 


064" 
Underwear Cutters, 
Unbleache 
Silesias No. 1 
New Black Silesias.. 
Red Cotton Cuttings 
Soft Unbleached 
Blue Cheviots . 
Fancy 
Washable 
Khaki Cuttings .... 
O. D. Khaki 
Corduroy 
New Canvas ....... 
B. V. D. Cuttings... 


Domestic Rags (Old) 
(F. o. b. Boston) 


White No. 1— 
Repacked 
Miscellaneous 


White No. 2— 
Miscellaneous 
‘~ a Blues, Re- 


ked 
old ‘Blue Overalis.. 


Thirds and Blues, Re- 
packed 

Miscellaneous 

Black Stockings ..-. 


Roofing Stock— 
No. 1 


uality C.. 
Manila Rope.. 5.75 
*OPA Maximum Prices. 


Foreign Rags 
(F. o. b Boston) 


. 4 
. 5, Quality A.. 
uality B.. 


Dark Cottons 
Dutch Blues 
New Checks and Blues.. 
Old Fustians 
Old Linsey Garments.... 
New Silesias 


CHICAGO 


Waste Paper 


(F. o. b. Chicago) 
OPA Maxinrum Prices, Baled 
Shavings— 
No. 1 Hard White 


Envei Cuts, one 
out ee, cote acae 3.37%" 


No. 1 Hard White 
Shavings, unruled. 2.87%‘ 
No. 1 Soft White 


Shavings escceee. BSE 


No. 1 White Ledger.. 2.30 
No. 1 Heavy Books 
& Magazines 
White Blank News.. 
Mixed Kraft Env. 
& Bag Cuttings... 
No. 1 Assorted Old 
Kraft 
Qresisoze News 
1 News 
No. 1 Mixed er. 
No. 1 Roofing 
No. 1 Roofing Bass. tas 
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